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1 Overview 


1.1 


SC6600D Features 


SC6600D is a second-generation chip in the SC6600 series of Spreadtrum GSM/GPRS ASIC solutions. 
It contains all of the SC6600B features (with improvements), including: 


Low power and high-performance device in a 0.18 um mixed signal CMOS technology. 

- External supply voltages: battery 3.6 V (typical), backup battery (optional) 3.0 V (typical) 
and RTC power supply 1.8 V (typical). 

- Internal supply voltages: analog 2.8 V (typical), digital 1/O 3.0 V or 1.8 V (typical) and digital 
core 1.8 V (typical). 

12 x 12 mm 180-ball 0.8 ball pitch LFBGA package. 

Compatible with GSM/GPRS Release 1999, DCS1800 and PCS1900 recommendations. 

Dedicated GSM/GPRS signal processing engine for equalization, channel encoding/decoding 

for all traffic and control channels, GMSK modulation and encryption/decryption-(A5/1 and A5/2, 

GEA 1 and GEA 2 algorithms). 

GSM system timing: 

- Low swing 13 MHz master clock input. 

- Programmable TDMA timing with 1/4 bit resolution. 

- Time tracking in power saving mode. 

Embedded microcontroller (MCU) for protocol stack and peripheral control: 

- ARM7TDMP, 32-bit RISC processor. 

- Up to 64k byte on-chip RAM. 

- 40k byte on-chip ROM. 

- External memory interface. 

- JTAG for test and In-Circuit Emulation. 

Embedded DSP core for all GSM/GPRS specific signal processing tasks: 

-  TeakLite^, 16-bit fixed point DSP core. 

- Up to 80 k byte on-chip program RAM. 

- 80k byte on-chip program ROM. 

- 32k byte on-chip data RAM. 

- 32k byte on-chip data ROM. 

Complete in-phase and quadrature (UO) component interface between the Digital Signal 

Processor (DSP) and RF module. 

Dedicated RF serial control.interface and parallel control signals. 

Complete voice band codec: 

- Audio signal conversion between microphone/earphone and DSP. 

- Second set converters for auxiliary microphone/speaker. 

- Support of the Digital Audio Interface (DAI). 

Five auxiliary analog inputs to a 10-bit analog-to-digital converter (ADC) for measurement 

purposes. 

Three<auxiliary analog outputs from digital-to-analog converters (DAC) for control purposes 

(AFG;-RF power ramping control and one spare). 

SIM card interface. 

PCMCIA interface. 

Serial/parallel interfaces: 

- Three UART, up to 460 K baud rate. 

- IrDA. 

-  Two-wire serial interface. 

-  Three-wire serial interface. 

On-chip PLL for programmable microcontroller and DSP clocks. 

Real time clock (RTC) and alarm running on a 32.768 kHz crystal. 

Power management with LDO for on-chip as well as off-chip circuitry. 


ARM7TDMf is a registered trademark of Advanced RISC Machines Limited. 
TeakLite? is a registered trademark of CEVA, Inc. 
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In addition, SC6600D provides the following new features. 
e Improved voice band. 
o Stereo audio output. 
o Integrated microphone bias. 
e Battery charger. 
e 1.8 V SIM card support. 
e 1.8 V as well as 3.0 V memory and I/O support. 
e Improved external memory support. 
o SDRAM support. 
o 1.8 V memory support. 
e SPlinterface. 
e Larger keypad, up to 5 x 6. 


SC6600D Device Specifications 


1.2 Applications 


SC6600D provides a single-chip baseband solution to wireless tri-band telephone handsets and data 
modems conforming to the GSM Release 1999, GSM850, GSM900, DCS1800 and PCS1900. 


1.3 General Description 


SC6600D is a highly integrated mixed signal baseband processor for GSM/GPRS applications. It 
consists of an embedded 32-bit microcontroller and an embedded 16-bit DSP core and integrated many 
GSM/GPRS-specific hardware accelerators and analog functions to simplify the system designs. 


The embedded MCU runs a real-time operation system (RTOS), performs the system control functions 
according to the GSM protocol stack, and services all peripheral'components including man-machine 
interface. 


The embedded DSP provides data processing power for many GSM/GPRS -specific physical layer signal 
processing, including power measurement of the servirig and neighboring cells, frequency estimation and 
timing track, baseband data interleaving/deinterleaving, burst building, channel estimation/equalization, 
speech encoding/decoding, etc., and controls the operation of ASIC hardware accelerators. 


The system timing control provides clocks.for.the system and controls the mode of the system operations. 
The system timing control consists of the following parts: 
e A master clock input, which isthe system clock for normal GSM operations. 
s A phase locked loop (PLL) which is used to generate clocks with higher frequencies. 
e Areal time clock (RTC); which is used to count the seconds, minutes and hours and to maintain 
the system timing during the power-saving (sleep) mode. 
e A system timer, which generates the GSM-specific timing base. 
e Asystem state machine, which controls the system's normal operation and power-saving (sleep) 
modes. 


The baseband RF interface is a complete interface between an RF module and the on-chip digital signal 
processor (DSP): It consists of the following major parts: 
s Atransmit path, which converts a bit stream to analog quadrature (UO) signals to an RF 
transceiver. 
e Areceive path, which converts analog quadrature (I/Q) signals from an RF transceiver to digital 
signals. 
e An event scheduler, which controls the timing of the baseband Tx and Rx actions with the 
quarter-bit accuracy. 


The RF interface is the interface between the baseband chip and an RF module. The RF interface 
consists of the following parts: 
s An RF power amplifier control, which controls the timing of an RF power amplifier ON/OFF as 
well as its output power. 
e An RF serial port, which is used to program control registers inside the RF module. 
e RF parallel controls, which form a group of control signals to control the ON/OFF of the RF active 
components and passive couplers/switches. 
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The Viterbi channel equalizer (VE) is a hardware accelerator for recovering the information bits from the 
baseband digital l/Q data. 


The baseband channel encoder/decoder performs encoding and decoding functions for all GSM/GPRS 
traffic and control channels. It consists of the following major parts: 
e A convolution coder (CC), which performs the convolution encoding with 1/2, 1/3 or 1/6 rate. 
e Acyclic redundancy coder/decoder (CRC), which generates/checks parity bits for some of the 
information bits. 
e A Viterbi decoder (VA), which performs the decoding for the convolution codes with both hard 
and soft bits provided from the Viterbi channel equalizer (VE). 
e A FIRE decoder, which decodes the FIRE codes for SACCH and some other control channels. 


The voice band interface is a complete interface between a microphone/earphone and the DSP, and it 
consists of the following major parts: 
e An uplink path, which converts the analog signal from a microphone to digital signals, performs 
filtering and outputs the data to the DSP. 
s A downlink path, which converts the digital signals from the DSP to analog signals to drive an 
earphone or a speaker. 
s A Digital Audio Interface (DAI), which is primarily used for Full Type Approval (FTA). 


The peripheral control section provides Man-Machine-Interface (MMI) for keypad, LCD, etc. and data 
ports. 


The auxiliary Analog-to-Digital Converter (ADC) module provides five-input channels that can be used for 
battery management or other applications. 


The auxiliary Digital-to-Analog Converter (DAC) blocks supports Automatic Frequency Control (AFC) and 
RF power ramping. 


The integrated analog baseband processor provides ADCs and DACs for the baseband and voice band 
up/down links, power management circuits, all auxiliary drivers, PLL, a band-gap reference, LDO 
regulators and a battery charger. 


Proprietary architectures and algorithms were developed for low power ASIC design and power 
management. Unique techniques are used for noise/offset calibration and cancellation. 
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1.4 Block Diagram 


Figure 1 shows the chip-level functional block diagram of SC6600D. This chip architecture is based on 
two processors, an MCU and a DSP, and other functional blocks are connected to one or both of the 
buses and provide various hardware accelerations and interfaces to other components in the system. 
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Figure 1: SC6600D chip-level functional block diagram. 
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2 Pin Information 


This section describes SC6600D external pins. It should be noted that some of the pins have more than 
one function for different applications. In that case, the function can be selected through control registers. 


2.1 Pin Type Description 


Table 1 explains the pin type symbols used in the pin lists. 


Table 1: I/O pin type description. 


i [Domm OO 
o —[bigtaoupu — — — —— 


| G |Grud | | 4—J«—| [Grund ——— (v 


2.2 Pin List by Pin Numbers 
Table 2 lists SC6600D pins by pin numbers. This is-for the 180-ball package. 


Table 2: List of SC6600D pins by pad numbers. 


Pad | Package Type beds Default | Default Desċription 
No. | Ball No. yP uring | pir | Value P 
Reset 
AUXSPP BE SEN Auxiliary speaker differential 
positive output 
Auxiliary speaker differential 
—— RTCVSS oH La Lae RTC ground 
32.768 RT crystal oscillator 
32. hi G crystal oscillator 


M umeros anre Dare rosa | vere T — —À] 


Power input o ha: and 
EZE-R AVDDS6RF VBAT | VBAT VBAT LDO? (3.6 V) 


[ bí [VRF ] RF Power Supply ZEV) 
ERE J VLOM VLG | LCM Power Supply 2.8 V) 


10 RST_N [ewe VBAT unm reset, active 


| 11 | E4 | RFSDA | O/T | High | O | High |RFserialbus data output — 
| i2 | E1 |RFSCK | O/T | High | O | High |RFserialbus,clockoutput — 
| i3 | E5 [RFSEN | O/T | High | O | High BE serial bus, enable strobe | 
aps vss Jo fo fo ADDE eee 
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Pad | Package T at Default | Default Dësctiption 
No. | Ball No. ype ats: Dir | Value | °Sc"P 


[36 | F3 moo | O | Hgh | O | High | RF control, RX_PWRON | 
[17 | F! [eron | O | Hon | O | High _| AF control, RX SYNON — | 
[38 | F2 [arene | O | iow | O | Low | RF control, RX_RFON 
[39 | 63 [RFCr3 | o | Ho | O | High |RFconro.RX-ON — | 
[20 | 65 [aona | O | Low | O | Low _| AF control, RX CNI — | 
[21 | G4 [aens | Oo | low | O | Low | RF control, TX. PWRON — | 
æ | Gi [arene | O | iow | O | Low | RF control, TX-ON | 
[23 | G2 [RFcrz | O | low | O | Low [RFcontolTX-CNTLi 
L3 |—m wo —]-8—|-0 ]—9—]-9 iogemd — — — — 
[26 | Hs [Rroms | O | low | O | Low | AF control, TX-CNTL2 | 
-ə Hi TREES | o | OT | o | x | RF control, RX_CNTL2 — | 
pas | s peono | o | Om | o —| —x contal 1X SYNON — 
Eee Lo Lor L9 Lo [ x TRE eana TX RFON | 


RF control, BAND SEL ee ETE or 


L3 
La EMCSZ N m mE RE MN ARM external CS 2 

— J2 |emcssn | O | High | O | High. | ARM external CS 3 
[—J4 [xren | o | High | O | High |XTAL enable 

NE CHE 
K 
—— 


SYSPD | O | High | O | <tow | System power down 
KEYIN4/A23 | O | High | O 4-Low | ARM external address 


moo | Om | OT | o | OT _| ARM ITAG data ouput — | 
pr ARM STAG data input — 
759] ee T RT og 
Pao {Ks [vss — j e -SD |-SND-| “GND | Gore grod o i 
[| |- —[ARMJTAG mode select — - 
Fe] men] rS — LL ARM JTAG reset, active Tow | 


RF control, BAND _SEL [1] or 


K10 VDD Decoupling cap connection 
pin, core power (1.8 V) 
VBAT VRAT VBAT | VBAT VBAT | Power input for digital (3.6 V) 
VSSIO 
RFCTL14 
RFCTL15 Er E 


E 
output 
ARM UART receive data 
Ae 


—ii6 jam o | "tow | Seria bus dock — — —] 
[54 | à |oo | WO [| Hgh | O | Low |ARMGPIO28 — — — —]| 
[55 | M4 [EMA22 — [| VO | High | O | Low | ARW external address — | 


56 N5 | PA4/Boot High High | Severs as NBoot strapping 
pin function at reset 


Poe cec Serial bus data 


PERLE EMAG o —9— | ARM enema aE 
Hse WAT] a 0 0 | ARM eternal adores 
e | e —[EMA2 | o of | o | o | ARM external address 
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Pad | Package T Ree Default | Default Description 
No. | Ball No. ype Dan: Dir | Value | -e3CrIp 


[36 m [EMA3 | O [| OT | O [ 0 | ARM external address — | 
[63 | n [EMM | O | OT | O [| 9 | ARMexternal address — | 
[64 | Ns [ems | o [| OT | o | o |ARMexemaladdress — -| 
[65 | 7 [ems | o | OT | o | o |ARMexemaladdress — - | 
[66 | m [EMA7 | o [| OT | O [| o | ARMexternal address — | 
es | ie —VMEM — | VIO | VMEM | VMEM | VMEM | Memory power GOV) | 
[69 | Ns [EMAB | VO | OT | O | 9 -[ARMeemaladdress | 
[76 | 7 —[EMAS | ont | o | o | AW external address — —| 
iO ground 

[78 | P8 [emmo | o [| OT | o | o | ARMextermal address — | 
[74 | me Jema | o | OT | o | o —|ARMexemsladdress — | 
[75 | Ps [EMA | O [| OT | O | 9 [ARMexemaladdress — | 
[76 | 19 [ems | o | OT | o | o |ARMeremaladdress — -| 
[77 | WS [emana | o | OT | o | o |ARMexemaladdress — - | 
[78 | uo [emas | o [| OT | O | o -[ARMeemsaladdress — | 
[79 | Ns [emae | o | OT | o | 9 -|ARMexemaladdress — | 
[80 | Pio [emar | o | OT | O | o | ARM external address 
[8| Pit [EMA8 | o [| OT | O [<0 | ARMexternal address | 
[82 | no [emas | o | OT | o [> 0] ARMexternal address — | 


Decoupling cap connection 
83 KG son YDD WAR pin, core power (1.8 V) 


| 84 | MIO |EMA20 | O | Or | | 0  |ARMextemaladdress | 
| 85 | Lf! |EMMPI | O | OT K O | 0 JARMextemaladdres — — 
| 0  |ARMbytelowselet — | 
| 0 
| Clock _| 
| VMEM | 


N 


Glock 
vio VMEM 
GN 


D 
3 High ARM external output enable, 
active low 

, , ARM external write enable, 
iia active low 


ARM external chip select 0, 


BN 
[98 | Na [EMD2 | 
[99] 


[10 | Kia [em | VO | low | | -  |ARMeremaldsa | 
aa | Kis [EMDS — | VO | iow | 1 | AR i external data 
[i05 | Kia [EMD9 — | VO | low | 1 | — —|ARMexemaldata — - | 
[106 | Ji2 [EMDi0 —| VO | Low | 1 | - —|ARMexemddaa — — 
or Ji4 (emon | VO | no | 1 | — —|ARMexemaldaa — — | 
[108 | Ji3 [emp — | WO | High | 1 | — —|ARMexemaldaa — — | 
[109 | Hi2 [EMDi3 | VO | Low | 1 | -  |ARMeremaldsa — | 
Dio | ma [EMDi4 | VO | iow | 1 | — —|ARMexemaldaa — — 
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Pad | Package T bud Default | Default Dëscription 
No. | Ball No. ype Tate: Dir Value vsenp 


[12| ts [vsso | G | GND | GND | GND |lOground — 

ng | ks |vss | c | GND | GND | GND |Coegoud — — - | 
[14 | ma [emos | WO | Low | 1| | - -|ARMexemaidaa — - | 
[15 | Gi2 [umo | O | Ho | O | High [Shared UART output daia 
ng | 81 [umo | 1 [ OT | i | - | Shared UART input data 
[17 Git ARMCLK | O | iow | O | cock | Clock output 
[18 | Gi [smok | O | low | O [| Low [|SMcockoupu — 
[19 | Fi2 [SMDA | Yo | OT | i | low |SMdaa — — — | 
[120 | tii [VSM — | VSM | GND | O | GND |SiMpowsr[SIMPE] — — | 
[i3 | Fi [esmast | O | low | O | Low |SMrset . 


ARM external chip select 4, 
mr [e | o [| o | ve [meri omm 


[13 | ri [kvon | o | OT | o | High [keypad onp — — 
Li | Eo [kvon | o | on | O | Hion |Keypadouput — 
Ss | Ei KtYOUT | o | om | O | Hgh | Keypad output 
[16 | e2 [Kevours | o | om | O | Low | Keypad output | 
Li» | ea [KEYOUTM | o | on | O | Hgn |Keypadouput — 
[128 | De [KEYouTs | o | om | o | Hgh | Keypad output 
[19 | E13 [keno | | [| vo | 1| [HZ |Kewedipu — — 
[190 | ma [keyn | 1 — VIO | 1 —[- HZ |Keypadiput — 
[131 bis [KEY | 1 | VIO | 1f Hz |Keypadinut — — — — J| 
[193 | ce [KEYS | | | vo | u | HZ |Keyedipt ——  —| 


Decoupling cap connection 
O ground 
[137 | cn SSG | G | GND | GND | GND [lOgound | 
| 138 | B12 [|MmcLK | AV] - | A | - | G clock input (13 MHz) 
ECAR ELLEN i EE TD 7I LU NN 
S cl Mee R a Few. [ mereterenssvotage  —— —] 


A14 Txab ae. Tx baseband-Q differential 
positive output 
Tx baseband-Q differential 
CEU Pon freee Ce 
Tx baseband-| differential 
e| ge TXIN ENENESENF uM 
TXIP PEIES Tx baseband-l differential 
positive output 
Decoupling cap connection 
AGNDBB Baseband GND 
RXREF1 OA [| -~ | | - | Rx reference voltage 


| 150 | D9  |AVDD36 VBAT —_— — AVDD 3.6 V LDO input 
peces VDRV pup ipu] Battery charger control 


input 

VCHG Battery charger power supply 
(5.0 V) 
programming 
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Pad | Package T Ree Default | Default Düsciptipn 
No. | Ball No. ype apn: Dir | Value |- °Sc"P 


AUXREF | A | Low | A | - | Reference voltage filter 
AGNDAUX Auxiliary GND 


Automatic frequency control 
Power ramping control for 
Decoupling cap connection 


ADCI4 a a rem Auxiliary ADC input 4 
ADCI3 P AL | - | Al | - [Auxiliary ADC input 3 
ADCI? [AL | - j| AL | - [Auxiliary ADC input 2 
ADCI A Auxiliary ADC input 1 
ADCIO | Al | - | A | - | Auxiliary ADC input 0 
| 165 | D9 T AVDD36 VBAT MEAT VBAT | AVDD 316 V LDO input 
| 166 | D6  |VR BG | A | - | A | - | Bandgap reference voltage 
| 167 | A6. | DGNDSV | G | GND | GND | GND | Digital ground 

Decoupling cap connection 

DCN FIESENES rin, dila power (28 V) 

MICBIAS | AO | Low | A | Low |MiCbias output 
VBREF1 MEE EE E Voice band reference voltage 


Auxiliary microphone 
172 a| MICP et Microphone differential 
positive input 
Microphone differential 
Auxiliary microphone 
mee AUAMICN EJER differential negative input 
Decoupling cap connection 
m 


AGNDVB Voice band GND 
M p. negative 


UE erem positive 
L ENCISEIJEJEXEA! sided 


179 
l L 
AVDDVBO pin, analog power (2.8 V) for 
voice band output drivers 


2.3 Pin List by Functions 


Table 3 lists the pins by their functions. 


Table 3: List of SC6600 pins by functions. 


Bonding Package E 


Voice band interface (14 pins) 


MICP Microphone differential positive input 
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EN Eme me[meme 7000000 
Voice band power (2.8 V), decoupling cap only 
Voice band ground 


180 AVDDVBO Analog power (2.8 V) for voice band output drivers, 


decoupling cap only 

| 4 | Bt CLK320_ |__| 82.768 kHz crystal oscillator output .- . č | 

| 5 | C! (|CLKG] | |! [32768kHzcrystaloscillatorinput — | 

[6 | z [Revo | V |Ri6powr(BV) — 7  — — 
System control (4 pins) 

| 10 | E2 [RSTN___ | I [Asynchronous reset, activelow — č č | 

ae | a —XHEN | O [xA enable 

| 34 |  K4  |SYSPD | O [Systempowerdown ©)  ——  — | 

36 | K3 |PBINT_ | | [Power button interrupt, active high — | 

RF serial port (3 pins) 

RF serial bus, data output 

RFSCK RF serial bus; clock output 

RFSEN RF serial bus, enable strobe 


RF control (16 pins) 


RFCTLO 


RF control, RX_PWRON (shared with EMCS N5) 


RFCTL2 RF control, RX RFON 
RF control, RX ON (shared with EMCS N7) 
[ 20 | G5 |RFcTl4 |O [|RFcowo,RXCNLi ^ — O | 
| 2 | G4 J|RFCTL5 «WV O T BE contro, TX PWRON O 
|| 22 | Gt! JRFCTL6 <| O | RFcontrol, TXON 1 | 
[ 23 | G2 [Rro | O | RFconto, TX ONTI ë ë | 
|. 26 | H5 ([HRFCIL8 | O [RF control, TX_CNTL2 Cd 
| 27 | Hi  |REGTL9 | O jHFconroL RX_CNTL2 Cd 
[ 28 | H3 RFCTLIO | O |RFcontro, TX SYNON | 
|.— 20 | J - [RFCTLI1 | O |RFcontrol, TX REON | 
|. 30 | H2. |RFCTLI2 | O .JRFcontro, BAND SEL [0] or register control | 
[ 43 | .Nt  |RFCTLIS | O |RFcontrol, BAND_SEL [1] or register control | 
| 47  |.«M2 [|RFCTLI14 | O [|hRFoontrol, TX CNTL1 (shared with GPIO22) 
RFCTL15 | O  |RFcontrol, TX SYNON (shared with GPIO23) 
UART 0 (6 pins) 

UOTXD | O | ARM UART transmit data output 
UORXD | | | ARM UART receive data input 
|. 37 | 13 [UODTRN | O |ARMUART hardware flow control 

Nm 

NENNEN 


CNN 

RFCTL1 | O |. RP control, RX SYNON (shared with EMCS NG) 
ES 
| Ox! 


ARM UART hardware flow control 
ARM UART hardware flow control 
41 ARM UART hardware flow control 
UART 2 (6 pins) 
| 56 | NB [j|UZXD | O | ARM/DSP UART transmit data output 
| 58 | M5 [|U2RXD_ | |! [| ARM/DSP UART receive data input 
| 27 | Hi [|U2DTRN | O |ARM/DSP UART hardware flow control 
| 28 | H3 [| U2RTSN | O | ARM/DSP UART hardware flow control 
[ 29 | J| -U2DSRN | | T ARM/DSPUART hardware flow control 
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Paano: | anno, "Name | Type estren —— 
| 30 | H2 | U2CTSN | |! | ARM/DSP UART hardware flow control — — — | 
| 54 | Ni [ewm č | O [ARMPWMouputA O O | 
| 53. | P4  |PWMB | O [ARM PWM output B (shared with SCL) — — — | 
|. 42 | t2 ]|PWMB | O |ARMPWM output B (shared with MTRST N) — 
JTAG (5 pins, shared with UART 0 and PWMB) 
|.— 38 | MTD — | | JARMJTAGdatainut — — ^  — | 
[ 39 | kə [mek | | | ARMJTAGclock ^ — | 
| 41 | Mi ,MIMS | |! [ARMJTAGmodeselet —^ — — ^ 
|. 42 | l2 J|MTRSTN | |! [ARMJTAGresetacivelow — č  — | 
GPIO (5 pins) 
ARM GPIO 
ARM GPIO 
ARM GPIO 

122 ARM GPIO (shared with EMGSSN4) 
Two-wire serial port (2 pins) 

| P5 [SDA | WO |Serialbus data (shared.with EMA24) 

Serial bus clock 


ARM external memory interface (50 pins) 


EMAO 


Qo 
GO) N 


ARM external address 


P5 
5 

EE 
| . P6  |EMAi | | O |ARM external address 
| L6  |EMA2 | | O |ARM externakaddress 
| M6 |EMA3  J | O |ARM external address 
| N7 |EMA4 | | O | ARMexternal address 
| Np  |EMA5 | | O |ARM external address 

| P7 |EMA6 | | O [ARM external address 
| 66 | M7 |EMA7 | O<ŅAPM external address ——— — 1 | 
| 69 | Nag |EMA8 | -O |ARMextemaladdess — č Z | 
| 70 | L7 [|EMA9 — [XO [ARM external address č  —  — | 
|. 73 | P8  |EMAIO O [ARM external address —— ^ — ^ | 
| 74 | Ma |EMA11 -.| O jARMexemaladdres ————  —  —  — | 
[75 —| Po —[EMAiz-- | O -ARMexemaladdess — - — | 
|. 76 | L9 EMA | O JARMextemaladdess — — č č  — | 
| 77 | M9 [|EMA4 | O JARMextmaladdess —— — č č Z | 
| 78 | L0 TEMA — | O T ARMexternaladdress — | 
| 79 |  N9. [EMAf6 | O JARMextemaladdess — — č | 
| 80 | P10. |EMAt7 | O JARMextemaladdress č —— č č = — | 
| 81 | PH |EMAi8 | O [ARM external address č č  —  — | 
| 82 |oNio |EMA19 | O T ARM external address — — — č  —  — | 
| 84 {> Mio |EMA20 | O T ARM external address — — | 
e f Li fema | O TARM external address — | 
| 55 | M4 |EMA2 — | O JjJARMextemaladdess —^ —  — — | 
| 35 | Ki  |KEYINZA23 | O ARM external address (shared with KEYIN4) — | 
[— 5; | Ps [EMA» | O [ARM external address (shared with SDA) | 
| 56 |  N5 | PAA/NBoot | O__| Severs as NBoot strapping pin function at reset — | 
| 87 | Mf! |EMBLN | O | ARMbytelowselect — — — — | 
[88 | Pi2 [EMBAN | O [ARM byte high sae — - — — — 
| 89 | P13 j|CLKMCU | O T ARMclock S O 
|. 117 | Gf! ARMCLK | O T ARM dock S O 
[— 9? | Nii [EMOEN | O [ARM external output enable, active Tow — - | 
|. 93 | Ni2 [|EMWEN | O .ARMexternal write enable, activelow — | 
| .94 | M13 [|EMCSNO | O | ARMexternal chip select 0, activelow — | 
[— 95 | -Mi2 —[EMCS-Ni | O [ARM external chip select 1. activelow — | 


[ 60 . 
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[fado | Banno. |PinName | Type [Deserpton O 
| 31 | J33 |EMCS N2 | O__| ARMexternal chip select 2, activelow — — | 
| 32 | J2  |EMCSNS | O [ARM external chip select 3, activelow — — | 
| 122 | F14  |EMCS NA | O ARM external chip select 4, active low (also GPIO46) | 
| 16 | F3  |EMCSN5 | O [ARM external chip select 5, active low (also RFCTLO) | 
| 17 | Fi  |EMCSNe | O [ARM external chip select 6, active low (also RFCTL1) | 
|. 19 | G3 |EMCSN7 | O |ARM external chip select 7, active low (also RFCTL3) 
| 96 | NI3 |EMDO — | VO |ARMexemaldatia Cd 
[—398 | ni4 EMD2 | VO |ARMexemaldaa — - — — — -] 
| 99 |  Mi4 |EMD3 — | VO T ARM eternal data — — —— | 

105 
107 
ARM external data 

110 ARM external data 

114 ARM external data 
UART 1 (2 pins) 

05 

116 
SIM interface (4 pins) 

118 |  GI3 j|SIMCLK — | O [SIM clock output 
|. 121 | F10 | SIMRST_N [XO [SiMreset —  — — — — | 
Keypad interface (11 pins) 
| 123 | F13 [KEYOUTO .| O | Keypad output Cd 
| 124 | E10 |KEYOUT | O |Keypadoutput ——  — — 1 | 
| 125 | E11  |KEYOUT2 | O [|Keypadoutput —— — ^ ^ ^ ^ 
| 1200 |  Ef2  |KEYOUT3 | O | Keypadoutput —— ^ ^ ^ ^ 
| 127 | E14  |KEYOUTA | O jKeypdoupu —— — — 1 y | 
| 128 |  DI2. |KEYOUT5 | O | Keypadoutput = 0 
| 129 | ENS |KEYNO | |! [|Keypadinput > — 1 
[—190 | -Di4 KEYNi |  Kewsdmpu — — — — — — —  — —  —] 
| 131. |. DIS  |KEYN2 | | jKeypadinut > > — 
|. 133 P> C13  |KEYNS — | |! jKeypadinut — ^ — — ^ 1 
[—3s —] Ki —KEvN4 — | i Keypad input (shared with EMAZS] — — — — 
| 157 | D8  |AFCOUT | AO [Automatic frequency control ouput — | 
PLL (3 pins) 


—|— -— 
ojo e 
co|oo O 


Shared UART output data 
Shared, UART input data 
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Paano | Banno. | Pn Name | Type |peserpton ——— O O O O O O 
Baseband power (2.8 V), decoupling cap only 
Auxiliary ADC (8 pins) 
Auxiliary power (2.8 V), decoupling cap only 
Auxiliary ground 
AUXREF Auxiliary reference voltage filter 
Al 
V 


Charger (4 pins) 
VDRV Battery charger control 
ISENSE | Al | Battery charger current sense input 
VCHG Battery charger power supply (5.0 V) 
| 154 | B9  |PROG Battery charger current programming 
LDO (3 pins) 
| 9 | D3 T LCM 
8 | Dt | 
AVODSORF 
Misc. analog (2 pin) 
166 | De |VRBG | A T Band gap reference voltage, decoupling cap only 
ies | —86 —DVbDsV | V Dita voD@ev) —— — — - 
Core power supply, cap only (3 pins) 
44 K6 VDD Digital core power supply (1.8 V), decoupling cap only 


Digital core power supply (1.8 V), decoupling cap onl 
Digital core power supply (1.8 V), decoupling cap onl 
l/O power supply, 3 V (2 pins) 
Memory power supply, 3 V (2 pins) 
| 68 | Á L8 - |VMEM | V JMemorpowersuppy(30 ) — — | 
|. .90 | kKtf; |VMEM | V JjMemorypowersuppy(3.0 ) č — | 
Battery power supply, 3.6 V (8 pins) 
Power supply input for digital (3.6 V) 
Power supply input for analog (3.6 V) 
| 165 |  D9 | AVDD36 Power supply input for analog (3.6 V) 
AVDD36RF Power supply input for output LDO (3.6 V) 
Ground (13 pins) 
VSS Digital core ground 
Digital core ground 
| 91 | F4 [vss | G | Digitalcoreground 1 | 


LCM Power Supply (2.8 V) 


RF Power Supply (2.8 V) 


VBAT 3:6 V LDO input for analog 


J 
T 
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Bondin Package i 
VSSIO Digital /O ground 
VSSIO Digital /O ground 


| 86 | Ji! | VSSIO | OG [Digitall/O ground — — —— —— O 
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2.4 Package Pin Map 


Figure 2 shows the pin configuration of the bonding pad number and the package ball number on the 
180-ball package. 


4 o 8 Q 4 
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leE aE 
sen Deo wer] vaso [e 
! 
momma 
i 
; 


[ souo | Ext. Power BOLD | Ext. Power BOLD | Ext. Power BOLD Power ITALIC [Ground Leve 


Figure 2: Pin configuration. 
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3 Electrical Specifications 


3.1 DC Specifications 


3.1.1 Absolute Maximum Ratings 
The functionality of SC6600D is subject to the absolute maximum/minimum values listed in Table 4. 


Table 4: Absolute maximum ratings of SC6600D. 


FEM -—-HRm—U i | Max. Unit 
| AVDD36 | Supply voltage from a battery — — | |33 J42 .—  J]|V | 
UNIT UI D -——---»» 2040 7 m 
Hia — [inp volisge or any anlog E [33 


lai? DC drive current for EARP, EARN, AUXSPP and 
AUXSPN 


Total power consumption [- fo ë [mw] 
[Ta [Ambient temperature æ Nas — e .] 
Storage temperature 


3.1.2 Recommended Operating Conditions 
SC6600D is recommended to operate under the conditions list in Table 5. 


Table 5: Recommended operating conditions. 


Symbol [Parameter — Z — T Min | Max. Unit 
VBAT Supply voltage from a battery 
AVDD36 Supply voltage from a battery, for analog 23.23 —  ļ42 — — [V | 


AVDD36RF | Supply voltage from a battery, for RF LDO S3 MM M 


3.1.3 Thermal Characteristics 
The thermal characteristics are as shown in Table 6. 


Table 6: Thermal characteristics. 


| Symbol — Parameter — — — — T Condition — | Value |Unit | 
m JA Junction-to-Ambient thermal resistance Air flow: 0 m/sec | 40 | DegC/watt 


3.1.4 DC Characteristics 


SC6600D is fabricated with a 0.18 um CMOS technology. The typical core voltage (VDD) is 1.8 V and 
the I/O supply (VDDIO) is typically at 3 V. The analog circuits are typically powered at 2.8 V. The core 
and analog power supplies are provided by the on-chip LDOs. The external battery can be connected 
directly to pin AVDD36, AVDD36RF and VBAT. The VDD pins can be left open or connected with a 
decoupling capacitor to ground (VSS, VSSIO). 


For the following table, Tamb = -40 to +85 °C, VSS = 0 V (ground), AVDD36 = 3.6 V, and all voltages are 
measured with respect to VSS, unless otherwise specified. 
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Table 7: DC characteristics. 


[Symbol [Parameter — — Conditions — Min. — [Typ. | Max. [Unt —] 


Total supply voltage: pins VBAT 


VBAT — | Total supply voltage MEME HM MEM 


Istandby (tot) | Total standby VBAT is connected 
current with AVDD36 and 
AVDD36HRF. 
Pavg 


Average active VBAT is connected 
power consumption | with AVDD36 and 
AVDD36RF. 
VDD = 1.8 V 
AVDD = 2.8 V 
Digital supply voltage: internal VDDIO 


voltage 


Digital supply voltage: internal VMEM 


supply voltage 


Digital supply voltage: internal VDD 


voltage 


Digital input 


pe ime PEE anad 

level 

Vin Input voltage HIGH- 0.7VDDIO VDDIO V 

[9 Fill DO D LL 

s imee | dw e €. 
current 


Digital output 


LOW-level (prog) 
HIGH-level mA (prog) 


Analog supply voltage: pins AVDD36 


voltage 


Analog supply =2.8V 

current S a blocks are 
active, but no load at 
EARP, EARN, 
AUXSPP and 
AUXSPN 


Analog supply voltage: internal AVDD 


ee Bowe | mo ee equo 
voltage 

RTC supply: pin RTCVDD 

PRTCVDD | Supply voltage | < | pe 7 M | 
lervoo | Supply current | — ^ — | [20 . | — — JygA — | 
LT 


3.2 AC Specifications 


For the following tables, Tamb = -40 to +85 °C, VSS = 0 V (ground), AVDD36 = 3.6 V, and all voltages are 
measured with respect to VSS, unless otherwise specified. 
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Table 8: AC characteristics. 


| Symbol | Parameter — Conditions — | Min. ^  |Typical |Max. Unit ^ | 
frequency 
mue | an e 
frequency 
Digital input 
C, — [hpwcapactame | ë |- pP ë F ë JF | 


Digital output 


Output load - 20 pF 
Output fall time Output load = 20 pF 


3.2.1 Master Clock MCLKI Timing 


The master clock is input from pin MCLKI. 


MCLKI 


Figure 3: MCLKI Timing Parameters. 


Table 9:- MCLKI Timing Parameters. 


Symbol | Parameter — | Min_| Typical | Max |Unit | 


MCLKllogichigh | - — |3846 |- — |ns | 
MCLKllogiclow |- ^ | 3846 |- [ns | 
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3.2.2 Three-Wire Serial Interface Timing 
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Figure 4: Three-wire serial interface timing parameters (mode 1). 
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Figure 5: Three-wire serial interface timing parameters (mode 2). 
V.1.0.5 Spreadtrum Confidential and Proprietary 27 of 105 


This document contains information on a product under development. 
Snreadtrum reserves the riaht to chanae or discontinue this product without notice. 


(Gy SPREADTRUM 


COMMUNICATIONS ING SC6600D Device Specifications 


Table 10: Three-wire serial interface timing parameters. 


[Symbol [Parameter — — [Min [Max [Unit | 
Fas; [OhpseeclowioSOKlww |T |- [ns ] 
tasm | Chip select low to SCK high [T — [- [ns | 
[as | Chip select low to SCK ow |T |- [rs | 
Hass | Chip select low to SCK high |T |- [ns | 
rigs SCK high pulse width [Nra [- [ns] 


ris, | SCK Tow pulse width  N'T2 [- [rs | 
e SCK cycle time [Nr | [ns] 
Hur | SCK high to chip select high |T |- — ns 
fas | Chip select high to SCK high |T |- [nrs | 
anes | SCK high to chip select high |T — [- [ns | 
ose | Chip select high to SCK high | T [= [ns] 


Note: 
T: the MCU clock cycle time 
N: register programmable 


3.2.3 JTAG Timing 


TCK 


TMS 


TDI 


TDO 
Figure 6: JTAG Interface Timing 


Table 11: JTAG Interface Timing 


-Symbol | Parameter — — Min. Typical | Max pnis 
TCK period [2 l= J=- [ns | 
TCK pulse width high |? [= — frs 
TCK pulse widthlow — |? |- |= fns | 


Hus [TMS Input Set-up Time [7 [=| [ns —] 
[tums | TMS Input Hold Time |? |- f~- ns 
Laura L TDI Input Set-up Time |? |- [= [ns | 
[imp | TDI Input Hold Time — |? |= [= [ns | 
io [ 100 Bata Output belay | |- — 7 [n] 


3.3 Performance Specifications 
This section specifies the performance of some major SC6600D modules. 
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3.3.1 Baseband 


3.3.1.4 Baseband Transmit Path 


The outputs of GMSK modulator are converted to analog levels by 10-bit D/A Converters (DAC), and 
then passed to an analog Butterworth low pass filter. Each analog part has special offset cancellation. 


Table 12: Performance of the baseband transmit path. 


Conditions/Comments | Min. | Typical___| Max. | Unit | 
Transmission buffer length po OT [bis | 


GMSK modulator 


Input data word rate | [270.833 | [kH | 
l/Q interpolation output size | [10 — [| BS | 


DAC 
[Number of Channels J o 1 |  |2 S | O 
[Resolution o — ]| ^. i do -. | [bit | 
GMSK phase trajectory error 
RMS error Including analog filler | | &y [15 [° | 
pos F e 
LP analog filter 
| Cutoff frequency (30B) — — — — | — |, .-|150225w | [kz | 
[Gepdeay 0 ë YS ser | 


UG mismatch 
UO amplitude mismatch 
UO phase mismatch 


Maximum differential output voltage TX B [1:0] = 00 
TX B [1:0] 2 40 
TX B [1:0] = 01 
TX B [1:0] = 11 


Output common mode voltage 
DC offset 


Minimum load resistance 
Single-ended 
Differential 
Maximum load Capacitance 
Single-ended 
Differential 
Relative output power Complies with GSM 
spectral mask 
0 — 100 kHz 
200 kHz 
250 kHz 
400 kHz 
600 kHz 
1200 kHz 
> 1800 kHz 


1 


3.3.1.2 Baseband Receive Path 


The differential I/Q signal from the RF module is first amplified by a programmable gain amplifier (PGA). 
After the amplification, the signal is modulated to single-bit words by S-? modulator at a frequency much 
higher than the Nyquist rate. Then the signal passes through a digital filter. Each analog part has special 
offset cancellation. 
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Table 13: Performance of the baseband receive path. 


Conditions/Comments | Min. [ Typical | Max. [Unit 
PGA ooo 
input common mode signal range | — — — [06 | pew | 


Input gain control range 2 dB steps controlled 18 
by 4 digital bits 


Gain resolution | 1 eB 
Gain control linearity r NEC SE E ERN 


Maximum analog input range Differential V 
after PGA 


input sampling frequency [16 1 1  ] 


Analog input anti-aliasing LPF 
| 3-dB single sided bandwidth | — — 1| [50 | X [KH | 
|Wordrae — — — | .— | [2708833 | O |KHz f 
| Dynamic range — | | ^  |66 | .— — | (dB  — f 


Signal to (noise + distortion) ratio 
Gain mismatch between 1/Q 
channels 

Absolute group delay 

Group delay between lO 
channels (0 kHz — 100 kHz) 


3.3.2 Voice Band 


3.3.2.1 Voice Band Uplink ADC 
The performance of the voice band uplink ADC is as shown in Table 14. 


Table 14: Performance of the voice band ADC. 


| Parameter — — Conditions/Comments — |Min. | Typ. | Max. | Units | 
[Input common mode range —— — | |. 1 [06 | [i8 |V | 
| PGA gain range ^ 0 | Y [9e [| [4 B | 
| PGA gain step sze —  ^-— — | .— ^ ^ J| | [38 | SB i 
| Maximum analog input rangeafter PGA | Differential — — — — — | —— | —— |s15 |V | 
| Digital audio output sample rate | —  — —  — [| —— | 


ADC resolution 
ADC signal to (noise c distortion) ratio 


[dB | 
Digital output word po its 


3.3.2.2 ‘Voice Band Downlink DAC 
The performance of the voice band downlink DAC is as shown in Table 15. 


Table 15: Performance of the voice band DAC. 


| Parameter — | Conditions/Comments | Min. | Typ. | Max. [Units 
S C = RR I Ca e= 
[Input digita word | its 
[DAC resolution | its ——— 


DAC signal to noise plus 62 
distortion ratio 


Analog audio output 


Low stop band rejection (< 100 | TB 


V.1.0.5 Spreadtrum Confidential and Proprietary 30 of 105 


This document contains information on a product under development. 
Soreadtrum reserves the riaht to chanae or discontinue this product without notice. 


[EJ SPREADTRUM 


COMMUNICATIONS ING SC6600D Device Specifications 


Parameter Conditions/Comments | Min. | Typ. | Max. | Units | 
po a l Ooo T 


Low passband edge (0.5 dB 
down from passband level) 
High pass band edge (0.5 dB 
down from passband oe 


a [ld d 
4500 Hz) 

Volume Control (for each of normal and auxiliary output) 

Gain ange . - - 7 00 eoo a ee eB —— -] 
| Gain step size — — — [| — ^ ^ | s  ]| |dB » | 
Minimum load resistance 

[Single ended — .— — —— | —— |16 |  — |  — |o » f| 
DWeema ^ — — — | 66 1 1 19 — —] 


Output amplifier 


|Outputamplifier o o y 
Maximum differential output +1.4 V 
voltage 

Enc NN UI ARN 
voltage 


Output common mode voltage I E E H E [V O 


Earpiece mute switch 
attenuation 


3.3.3 Phase-Locked Loop (PLL) 


The phase-locked loop (PLL) is used for frequency synthesizers to generate different clocks. The VCO 
clock is divided by a programmable "M", and the divided clock is phase-locked to an external reference 
clock divided by a programmable "N". The result is the output clock of the PLL at a frequency M/N times 
the reference clock frequency. The values for M and N can each range from 2 to 256. 


fout = fin * PLLMN[15:8] / PLLMN[7:0] 


Table 16: Performance of the phase-locked loop (PLL only). 


|Parameter — | Conditions/Comments — | Min. | Typ. | Max. | Unit — | 
OC te | [MH | 
Feary Ras [C — — — — | [m [Mi — 
| Long term iter . |'Allothercircutson — — | ù| [1 s/s 
| | | [150 |ps/cycle | 
S | [wr m [us 
YSS 


3.3.4 Auxiliary Digital-to-Analog Converters 


3.3.4.4 Automatic Frequency Control (AFC) 


Parts of the AFC are a 10-bit D/A converter and a programmable gain output driver. Special offset 
cancellation is applied in the AFC DAC. 


Table 17: Performance of the AFC DAC. 


Conditions/Comments | Min. [Typ. [Max [Unit | 
[Resolution Pt its 
Integral non-linearity PSB 


[Diferemalnomimady — — | — — — — — — | e | ie 
fSettingtime — — — — — | dA ls 3 
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Parameter Conditions/Comments Min | Typ. Max. Uem 


Minimum output voltage 


Maximum output voltage 


Minimum load resistance 


Maximum load capacitance 


3.3.4.2 RF Power Ramping Control DAC 


The RF power amplifier control (APC) consists of a 10-bit D/A converter and a programmable -gain output 
driver. Special offset cancellation is applied in the DAC. 


Table 18: Performance of the RF power ramping control DAC. 


| Parameter T Conditions/Comments | Min. |Typ. Max. | Units | 
Remon — — — SSS) id ts 
Fmegalnonimeady — — — | —— — — dS 
Diferenismonüneaty — —  ] — — — — — — | Je | hs 
Samime o | — — ëO C —L-— s — 
ERE 
mana ë A e [— 13 
IMUNUREENSE SENT m] — —— a 
| Maximum load capacitance — —— | ——— o o ooo O -; | ^ [50 ]| J]JPF || 


3.3.5 Auxiliary Analog-to-Digital Converter 


The auxiliary ADC is a 10-bit successive approximation A/D converter. The ADC has four input channels. 
Special offset cancellation is applied in the ADC: 


Table 19: Performance of the auxiliary ADC. 


| Parameter —— 1 — — — .Conditions/Comments | Min. | Typ. | Max. | Unit | 
|Resolution O .-.|  — ^ J— | [10 | fois | 
| Integral non-inearity CY | —  — 1 | [33 | SESB | 
Fiferentarmonineamy —.— — | — — — — — | — E | — 1:58] 
[Number of input channels >> | Number of input channes Sy is] |] | []|5 | 1]| | 1] | 


mem Steamy” | 
(e. g., ADC3) 

Te a [— 
| [| s Jes 


Henne amp PE ees 


3.3.6 LDO 


SC6600D integrated low-voltage and low quiescent current low dropout regulators (LDO) for the internal 
power management purposes. Two more LDO regulators are designed for external use. All LDOs have 
their own bypass control signals. A 22 uF tantalum or MLCC ceramic capacitors are recommended for 
use with all the analog power LDOs, the digital core LDO and the two external LDOs. 


Table 20: Performance of the integrated LDO regulators. 


Conditions/Comments — | Min. | Typ. | Max. | Unit — 


[Dot .— [| «— 0| [|  — (| [^ j| 
Output voltage LL d285 — [| dV | 
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Parameter Conditions/Comments Conditions’ Comments Mn | Typ. ee H — 
| Output current — | T 4 S44 


amr] LE 
eee a o voltage 

Output current 

EE —— — 

[LDO VB  . | | 

a E42 du E A 
| Output current — | |o E mA 
mruzr| — 7] 1l 
stability and ripple rejection 

LDO VBO . | | 

oma RR er 
Omuteuen — —  — | —  —L | [8 [mA | 
stability and ripple rejection 

mooss O O ] o  ] 1l —[ H 
Vp E o MH — Hale 
Output current es ee E E 
El li 

LDO AUX | 


es ee IE 


| Output current — | current 

fame |l I 
stability and ripple rejection 
[LDO PLL wi | 


Output voltage [Sapa T —m € BB EE 1.8/1.6/1.5/1.3 E LM 


| Output current — — | | Output current 
E | Se 
stability and ripple rejection 
| LDO for digital core — | for | LDO for digital core — | core 
E rs E — 
[Outputcurrent A| —— ee tS 4 
m de ° 
| LDO for VDDIO ^. | 


E 5L — — E ETE tv — 


| Output current, | | Jio žě é| 


Output capacitor required for — — Hg — 
stability and ripple rejection 
|LDOforVMEM | J | 


Output voltage Ege Fra 3.0/2.8/2.2/1.8 E LM 


| Output current —— | | Output current —— | =w 


Output capacitor required for 
stability and ripple rejection 
LDO Tar VSM — | 


pupa voios — — voltage E — — —— ra 3.0/2.8/2.2/1.8 EN 


| Output current — — | 


Output capacitor required for 
stability and ripple rejection 
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4 Functional Description 


This section provides detailed information about SC6600D functions, including description, control 
registers and software interface. 


SC6600D has two general-purpose processors, ARM7TDMI MCU and TeakLite DSP. In general, the 
MCU and DSP control the cperation of various ASIC hardware modules. The MCU or DSP prepares the 
data that needs the ASIC to process and sets up some control registers that tells the ASIC how to 
process the data. Therefore, the software control interface consists of data memories and control 
registers. The software interface sections define the organization of the data memories and the 
meanings of control register bits. 


4.4 MCU Core and Internal Memories 


The MCU sub-system is built on the ARM AMBA® bus structure. The internal memories and external 
memory interface are connected to the AHB bus, while other function blocks and peripheral interfaces 
are connected to the APB bus. 


AMBA? is a registered trademark of Advanced RISC Machines Limited. 


The core of the MCU subsystem is the ARM MCU core and its memories. 


4.1.44 MCU Core 


The micro-controller unit (MCU) used on SC6600D is ARM7TDMI from ARM Holdings. ARM7TDMI is a 
32/16-bit RISC processor, a member of the ARM family of 32-bit microprocessors that offer high 
performance with very low power consumption and low gate-count. ARM7TDMI works on instructions of 
32 or 16 bits and data of 32, 16 or 8 bits. ARM7TDMI also provides in-circuit-emulation (ICE) for 
debugging purposes. 


The embedded MCU runs a real-time operation system, performs the system control functions according 
to the GSM protocol stack, and services all peripheral components including man-machine interface. 


4.1.2 MCU Internal SRAM 

The MCU internal SRAM are configured as four parts, each having 16 KB (4 k words of 32 bits), with the 
option that some of them can be used on the DSP side. The internal SRAM can be read/written in 32, 16 
or 8-bit operations. 


4.1.3. MCU Internal ROM 


The MCU internal ROM has 40 KB (10 k words of 32 bits). Part of the ROM is for boot/download 
purposes and others.are for RTOS and other functions. 


There is an option on the boot. With a boot control pin being high (default), the MCU will boot from the 
external FLASH. When the boot control pin is low, the MCU will boot from the internal ROM. 


4.1.4 MCU Boot 


The MCU can boot in two ways; one is from FLASH (the default) and the other from the internal ROM. 
When the system is first assembled the FLASH is empty, or when software upgrade is available the 
FLASH needs to be reloaded. In such cases, the system can be boot from the internal ROM. When boot 
from the internal ROM, program can be downloaded from the UART port to the FLASH. In normal 
operation, the system boot from the FLASH when powered on. 


The boot mode switching is controlled at a strapping pin, PWMA (PA4). By default, this pin is pulled high 
at reset, defining the default boot mode. When needed, the pin can be pulled low at reset, switching to 
internal ROM boot. 


The internal ROM boot supports boot from UART or NAND flash. The boot mode switching is controlled 
by two strapping pin, EMD15 and EMD14. By default these two pins are weakly pulled down in chip, so 
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that the chip boots from UARTO. Adding a pull up resistor on these two pins can switch to boot chip from 
a NAND flash. Refer to the following table. 


Table 21: List of MCU boot options. 


EMD14 Bot Mode Boot Mode 
Register Value 


0b00 UARTO 


[.—— aes 

|- . | Pulled up 0b01 NAND flash, 8-bit I/O, 3 address latch cycles 
Puledup | | - | 0b10 NAND flash, 16-bit I/O, 3 or 4 address latch cycles 
Pulled up Pulled up 0b1 1 NAND flash, 8-bit I/O, 3 address latch cycles 


4.1.5 MCU Memory Address Map 


On the MCU side, the address bus is 32-bit wide and the address map is presented in the following table. 
The MCU memory space can be remapped after reset. 


Table 22: SC6600D MCU memory address map after reset. 
Address Range | MemorySector — — T SubSector — — —. | 
Ooo H 7V SO 


0x0000 0000 — External Memory/Internal When PA4 is pulled up, the MCU will boot from 
OxOFFF FFFF Rom Space external Flash, and this address space is occupied 
by external. memory: 
EMCS0:-0x00000000—0x03FFFFFF 
EMCS1:0x04000000—0x07FFFFFF 
EMGS2: 0x08000000-0xO0bFFFFFF 
EMCS3: 0x0c000000-0xO0FFFFFFF 
When PA4 is pulled down, the MCU will boot from 
the internal ROM, and this address space is 
occupied by the internal ROM. Currently, 
0x00000000 — 0x00004FFF is used. The first 2,560 
bytes are boot code. Others are OS libraries, MP3 
and MIDI libraries. 
PA4 is default to pull up and this space will be used 
as external memory space. 


0x1000 0000 — Internal Shared Memory 0x0000 0000 — 0x0000 1FFF is used. 

Ox1 FFF_FFFF mu ee ee 
0x2000_0000 - External Memory Control See Section 4.2.7 for details. 

0x200F FFFF registers Space 

0x2010 0000 - DMA Control registers Space | See Section 4.4.1 for details. 

0x201F_FFFF 


0x3000_0000-— Internal Rom/External When PA4 is pulled down, this address space is 
Ox3FFF_FFFF Memory (4 chip selects) occupied by external memory. 
Space When PA4 is pulled up, this address space is 

occupied by internal ROM. 
PA4 is default to pull up and this space will be used 
as internal ROM space 

0x4000_0000 — Internal On Chip RAM space | 0x40000000 — 0x40003FFF 

Ox4FFF_FFFF 0x40004000 - 0x40007FFF 
0x40008000 - 0x4000BFFF 
0x4000C000 — 0x4000FFFF are the internal RAMs 
shared with DSP. 
The control bits for the shared RAM are bit 0 though 
bit 3 in the global register GEN2. 


0x5000 0000 - External Memory/Internal When PAZ is pulled up, this space is occupied by 
Ox5FFF FFFF Rom Space external memory: 
EMCS4: 0x50000000 — 0x53FFFFFF 
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Address Range 


| SubSector — | 
EMCS5: 0x54000000 — 0x57FFFFFF 
EMCS6: 0x58000000 - 0x5BFFFFFF 
EMCS7: 0x5C000000 - OxSFFFFFFF 
When PA4 is pulled down, this space is not 
accessible. 
PA4 is default to pull up and this space will be used 
as external memory space. 


Ox8FFF FFFF 

[ —— . . —[0x80000000  [hempiGonwler — 
[. — -[0x8:000000 — — R —  — — — - — | 
[.  -  [0x82000000 — - H —  -  — — — | 
[  —|0x82003000 [VoceBand —  —  . | 
[. — [0x83000000 — SERIAL —  — — — SC 
[.—  — -[0x84000000 SER —— — — — —— — | 
[ . -.[0x5000000 E | — — — — 3 TTTCSCSC~S 
[.—  [0x88000000 — — — [R6  —— — — 
[.  [0x/000000 — — — [KP —— — — —-— 
[  [0x800000 — — — [PWM — — — CCS 
[. — - [0x89000000 — — — [RI — SSS —] 
[.  [0x8000000 PI 
[  [0x00000 — — — 0B — — — | 
[.— - [0x00 — — H " — — — ——  — | 
[.—  -[0xd000000 — e E SSC 

[  [0x8000000 E T —  — — — — — - — | 
[— — — [0x800000 — — HE 21 — — — — — — — — — 
Ux | 
OxDFFF FFFF 


It should be noted that: 

1. The re-map between the external memory and internal ROM can also be controlled by writing to 
0x8200 0020 with 0x0000 0000 or 0x0000 0001. Writing with Ox0000 0000 corresponds to 
external memory starting from address 0x0000 0000 while writing with 0x0000. 0001 
corresponds to the internal; ROM starting from address 0x0000. 0000. The re-map completes in 
4 clock cycles after the:start of the above command. 

2. For the internal shared memory, only 16-bit write and 8- or 16-bit read are supported. All Other 
memory accesses support byte, half word and word write/read. 

3. Page mode and\burst mode are supported for the flash memory read. 


4.2 MCU External Memory Controller 


SC6600D supports more external memories in addition to FLASH and SRAM. The external memory 
Controller has the following features. 

e |t supports burst access mode for FLASH devices, in addition to the normal and page modes. 

e |t supports synchronous DRAM (SDRAM) at the maximum MCU speed with 0 wait state. 

e |t supports NAND FLASH memories. 

e |t supports a memory space up to 512 M bits (64 M bytes) for any single memory device (with 

[24:0] address bits, plus H/L selects). 

e |t provides eight chip-select (CS) pins. 

e It supports both 1.8 V and 3.0 V memories. 

e It supports another bus master to use the same memory bus. 


4.2.4 MCU External Memory Interface 


The external memory interface on the MCU side can support up to eight (8) external memory chips with 
up to 512 M bits (64 MB) each. When the memory system requires less chips or smaller sizes, some of 
the memory interface pins can be used for other purposes. 
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The external memory interface consists of the following pins. 


SC6600D Device Specifications 


e EMA [24:0], 25 address pins that can drive any single memory with a size of up to 64 MB (512 M 
bits). If smaller memories are used, EMA [24:22] can be used for other purposes. 
e EMBL and EMBH, lower and upper byte selects. The data bus is 16-bit wide, and these two pins 


control which or both of the bytes are used. 


e  CLKMCU, MCU clock output. This can be used with synchronous memories or to monitor the on- 
chip MCU clock. For monitoring purposes, this pin can also be connected to three other internal 


clock signals. 

EMOE N, output enable, active low. 

EMWE N, write enable, active low. 

EMCS N [7:0], 8 chip-select signals, and all are active low. 
EMD [15:0], external memory data bus. 


SC6600D supports top boot FLASH devices and the FLASH chip can be of either Intel or AMD format. 


4.2.2 External Memory Timing for a Single Access 


Figure 7 shows the external memory timing for a single access. All the timing parameters can be 


programmed through control registers. 


| n. 
N 

Oo 

| 
ACTU L 
On 

N 

oo 


maso Y 1 1 1) 


emess X L1 1 ZSAUL LI / NL. 
EMOEN \ M EET TRA 


t_rdv ‘read data valid time 
t rh & :read hold time 

trt : read turnaround time 
t wpw : write pulse width 

t wh : write hold time 


t wt : write turnaround time 


Ve) 
— 
© 
— 
— 


Figure 7: MCU external memory timing for a single access. 
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4.2.3 External Memory Timing for a Burst Access 


Figure 8 shows the external memory timing for a burst access. All the timing parameters can be 
programmed through control registers. 


1 2 3 4 5 6 7 8 9 10 | 


maa XO 
emess NN. |) tt 1) )7Z1]|. 


|^ t rdv, ! > 


emisa —BÉ— M X X X x} 
Burst Mode Read 


t rdv :read data valid time 
trh  :read hold time 


t bc : burst read cycle time. Can be set to 0 or 1 


Figure 8: MCU external memory access for a burst access. 


4.2.4 SDRAM Support 
SC6600D can support synchronous DRAM (SDRAM) with 0 wait state. 


4.2.5 NAND Flash Support 
SC6600D can support NAND flash-with the help of software. 


4.2.6 Memory Bus Sharing 


When the MCU on SC6600D is stopped, the external memory bus is in tri-state, allowing other devices to 
drive the bus. 


4.2.7 External Memory Control Registers 


Table 23: External memory control registers (base address: 0x2000 0000). 


| Address | Signal — —|BitPos |R/W |BDefault | Description — O 

[0000 |ExMemom [pio RW]  ——] S S S SOS 
When bit 31 (SDRAM flag) is 0. the bit field definition is as follows. 

| | Oxt X [Readtoreadtum aroundcontrol — | 

(i) | — xt | Read to write turn around control | 


Write to write turn around control 


0x1 First read data valid time under burst/page 
mode 


Read data valid time under normal mode 
Write pulse width 
Read hold time 
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| Address | Signa! — — |BitPos | R/W | Default | Description — — | 
[7] | — [Oxt | Write hold time 


[19:18 0x3 Second and following read data valid time 
under page mode 
[21] | [0x0 | Page mode flag 


[122] | (0x0 — [Burst mode flag 
[26 — | |oo [lash 


[24] 0x1 Not use buffer in the external memory control 
module 


| [25] | [0x0 | Write protection flag | 
7] | [|o X  |Bus error indicator 

[2] | |O — Wrieprotecterrindicatr — | 
[81] | | oxi | SDRAM flag — 0 0 0 | 


When bit 31 (SDRAM flag) is 1, the bit field definition is as follows. 


[S0 |... |_| Refresh period time 
(7:4) | | Precharge period time 
j[10:8] | | | Active to read/write time 
[1221] | | Write recovery time 
| {14:13 | | CAS latency. Can be aet to 2 or 3. 
[17:15] Burst length control. Set to burst of 8 under 
normal condition (0x01 1). Set to full page 
under DCAM write mode (0x1 11). 
[18] Control the mapping of SDRAM address to 
AHB address: 
U: (OW. address, bank address, col address) 
map to AHB address (MSB to bit1). 
1: (bank address, row address, col address) 
map to AHB address (MSB to bit). 
KON | 
aa 
fe] 


[20:19] The size of the SDRAM. 
00: 4Mx16, 
01: 8Mx16, 


10:16Mx16. 

Write protection flag 

Bus error indicator 

Write protect error indicator 
SDRAM flag 


| 
| | 
mU 
pum 
| | 
ee: 
0x0004 ExtMemCtl1 [31:0] R/W Per bit definition and default values are the 
same as ExtMemCtlod. 
0x0008 ExtMemCtl2 | [31:0] R/W Per bit definition and default values are the 
same as ExtMemCtlod. 
0x000C ExtMemCtl3 | [81:0] R/W Per bit definition and default values are the 
same as ExtMemCtlod. 
0x0010 ExtMemCtl4 | [31:0] R/W Per bit definition and default values are the 
same as ExtMemCtlO. 
0x0014 ExtMemCtl5 | [31:0] R/W ERN 
0x0018 ExtMemCtl6 | [31:0] R/W EN 
0x001C ExtMemCtl7 | [31:0] R/W MEM 
| | 
o | 
O | 
O | 
jo. 


Per bit definition and default values are the 
0x0020 ExtMemINI 


same as ExtMemCtl0. 
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Per bit definition and default values are the 
same as ExtMemCtl0. 

External memory initialization control 
Extended mode register load value 

DCAM write data total number 

Refresh interval control 

Refresh prescale value 

Initial mode register request 

Load mode register request 
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Address Signal Bit Pos RW Default | Deseription z — —] 
i24 | | [|o [Load extended mode register request 
rr" — 


"bd —— Resume request 


|. 10 | 

LB 27] Indicate the ExiMemCtlN number used in 
eo initial process. 
Se 

[0 — | Jo 


DCAM data write request 
Force buffer flush 


e For all the ExtMemCtl registers, the bit field definition is exactly the same. 

e Correct programming of ExtMemCtl registers based on the system configuration is needed to 
make the system work properly. 

e ExtMemCtlO to ExiMemCtl7 correspond to CS NO to CSN7, respectively. 

e Please refer to flash/ SRAM/SDRAM data sheet for more info on read write timing. 


4.3 MCU Memory Remap and MCU Stop 
4.3.1 MCU Stop 


The MCU can be stopped independently, when it is not doing any operation for power saving. 


4.3.2 MCU Memory Remap 


The MCU memory space can be remapped. This controls the MCU; starting point, either from the internal 
ROM or from an external memory at CSNO. 


4.3.8 Remap and Pause Control Registers 


Table 24: Remap and pause control registers (base address: 0x8200 0000). 


0x0000 MCU STOP | [15:0] W only Writing any value to this register will STOP the 
MCU and the HBUS. The MCU will come out 
of the STOP state when any interrupt is 
received. 


0x0020 | Remap = [[150]  |R/W | | Remap control —— —  — | 
[0] Power strapped in. 
Writing O to this bit maps external memory to 
0x00000000. 
Writing 1 to this bit maps the internal ROM to 
0x00000000. 


4.4 MCU Bus DMA 


SC6600D provides an eight -channel DMA for faster data transfer. 


4.440 MCU Bus DMA Control Registers 
Table 25: DMA control registers (base address: 0x2010 0000). 


frome | [BG [MW pn 


0x0000 | General Control [31:0] mr] 
Register 


[31:16] MN the interval between the data 
transfer burst. The unit is bus clock. 
Two consecutive bursts will be separate 
by an interval defined by this parameter. 
[Reserved — ^ 1 O 


|. | | [ff$Qj |  j]O Reserve 
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| Address | Signal Bit Pos | R/W | Default | Description — —  — | 
——— Etter abort enable,  snG€ 
| |]  Jgpasereg «— 1 1 j| 
EE 


— Lara 0 to 7 [31:0] R/W 
interrupt enable 
EL 


Channel 0 to channel 7 interrupt enable. 


Channel enable (channel data transfer 

start) 
[o ST H E HII | — | 
[ 1| ë [i8 — | | --|Harwaerequestenable . | 
| | [|]. Link list pointer enable . > — — | 
(0 | Channel Bua. O A> | 
| 1] | jl | [| T Datatransfer done -^ ——— — | 
| 1 [fj | J| aatatransfererrom ——— —  — 
| 1 13] | — Channel data«ransfer priority. — | 
|. 1] |  j[tel | |  J[Ohamelermorinteruptenable | 


e dee 
[Ecce 
enable 
[19] Channel error interrupt request bit; 
L 
S L mee rmm 
request bit 
[ d - — 9t Tr. rean 
request bit 
Ooo ST O F; "d NN RR 
| 0x0024 | Channel 0 size ctl | [310] -] RW | | O 
pO  [Totadatatransfersize. — | 
pS | 0 [infinite data transfer enable. — | 


pT wt] | JO Bustsze S 
| eres] | | Reserved —  — | 


[29:28] Data transfer size. 
01: half word. 
10: word. 
EN ALLE d 
transfer. 


—— m Bil I — Source address increase in data transfer. Source address increase in data transfer. 


— 4 

m ae ——— :0] mE ose —] address 
destination 
m 

— ——— a 0 link list "EBD :0] — — aS — — — —] list pointer address 
pointer register 


0x0040 | Channel 1 config | [150]  |R/IW | [ooo | 


Channel enable (channel data transfer 
start) 


L1] [fe Reserved — — 
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| Address | Signal Bit Pos | R/W | Default | Description —  —  — | 
| |]. ]B] Hardware request enable | 
L|. | | | ]J[p] Link list pointer enable — —— ——— 
|. |] QjJ[ Channel busy i | 
|. |] 1H. atatransferdone — — — —  — | 
|. ] | | J[2 |  ,| f Datatransfer error O 
|] | — SZ] | — | | Channel data transfer priority. | 
| |] | ftd | |  JjChanmelerorinterruptenabe — | 


L1 E E. 

enable 

OE A e 
enable 

TD 
The actual interrupt request equals 

L| m [gem 
request bit 

[o Eoo E HHT rai aaia 

request bit 

i quo wwe 7 5 $5 $6 ] 


[50044 [Chameliszeci [pry [RW | | — ——- 1 
Pf H [9 — RE | 
TF gy FoF infinite data transfer enable 
i [mm oi LT E — — —  — — —] 

Lg | —] HT — — — — — — | 


| 
[29:28] Data transfer size. 
01: half word. 
10: word. 
O a ae Se on naoso nas | 
transfer. 


| | SAY EN | Source address increase in data transfer. 
a a 


address 


0x004C | Channel 1 [31:0] R/W 
destination 
address 
| | 


| | 
0x0050 Channeltlink list [31:0] R/W Link list pointer address 
pointer register 
HN 


Destination address 


0x0060 | Channel 2 config [15:0] R/W 
Channel enable (channel data transfer 


ENIM: 


[EHE | | reserves — 
[HB | | -[Hemwarerequestenabie — 
ir Fink ist pointer enable — 
fg a a [ohamelbusy. 
a [Da manserdge — 
p — | | Taa manie anar — — 


Channel data transfer priority. 
Channel error interrupt enable 
Total size data transferred interrupt 
enable 

Burst size data transferred interrupt 
enable 

Channel error interrupt request bit; 
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| Address | Signal Bit Pos | R/W | Default | Description —  —  — | 


| | | The actual interrupt request equals | actual interrupt request | The actual interrupt request equals — | 


LT 
"T1 m 
B T H 
request bit 


eS PER NN 
[noi | Chamel ese of [fora] [RW [PT 
HH] | o | Total data S 

— e a en ee RR 
[| — pem | [0 ]Bwssm. —— —  — —] 
E —[—————— [Era] | —— Reserved —— — — — — — | 


[29:28] Data transfer size. 
00: byte. 
"m Lol word. 

re NÉ Destination data address increase in data 
transfer. 


€— — Source address increase in data transfer. 


0x006C es 

destination 

address 

Pp 
0x0070 Channel 2 link list | [31:0] Link list pointer address 

pointer register 
0x0080 

Channel enable (channel data transfer 

o Sa 

[7] Reserved. 

Po Hardware request enable 

r Link list pointer enable 

Channel busy. 

+ Data transfer done 
ee Z = —— 
pf H || f Channel data transfer priority. | 
| i | | | Channel error interrupt enable — | 


PAY] 
een d 
enable 
[18] Burst size data transferred interrupt 
a LEN 


[19] Channel error interrupt request bit; 
The actual interrupt request equals 


| | | | — jme s 
request bit 

[21] Burst size data transferred interrupt 
pf ee 


ie ore ee OOOO 
DUTIES Mito e a O 
og oF T 
pag oJ 1 S 

eras) H L H 
Fee) J TE — - — | 
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| Address | Signal Bit Pos | R/W | Default | Description — — — | 


|| | LL S 

01: half word. 

10: word. 

ENGEL UN UE udi 
transfer. 


D |]. SB | [|O [| Source address increase in data transfer. 
0x0088 Channel 3 source | [31:0] R/W 
address 
0x008C | Channel 3 [31:0] R/W 
destination 
address 
LT 


0x0090 | Channel 3 link list | [31:0] R/W 
pointer register 


0x00AO0 | Channel 4 config [15:0] 


Source address 


Destination address 


Link list pointer address 


Channel enable. (channel data transfer 
start) 

Reserved. 

Hardware request enable 

Link list pointer enable 

Channel busy. 

Data transfer done 

Data transfer error. 

Channel data transfer priority. 
Channel error interrupt enable 
Total size data transferred interrupt 
enable 

Burst size data transferred interrupt 
enable 

Channel error interrupt request bit; 
The actual interrupt request equals 
Total size data transferred interrupt 
request bit 

Burst size data transferred interrupt 
request bit 


0x00a4 Channel 4:size ctl 31:0] 


[— XO [H9 
[ay 
Lay o 
as 
E 
Loa as 


ne di 
address 

L 

Ox00aC | Channel 4 [31:0] 


destination 
address 


Total data transfer size. 

Infinite data transfer enable. 

Burst size. 

Reserved. 

Data transfer size. 

00: byte. 

01: half word. 

10: word. 

Destination data address increase in data 
transfer. 

Source address increase in data transfer. 


Source address 


Destination address 
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| Address | Signal Bit Pos | R/W | Default | Description — — | 


0x00b0 Channel 4 link list | [31:0] R/W Link list pointer address 
pointer register 


[0x00c0  [Chanmel5confg [so] [AW | — —| CS 


Channel enable (channel data transfer 
start) 


resend — — — — — ] 
Tg | Fardware request enabie — — | 
rT nist pointer enable 
ito J HE SSCS 
a J ata transfer done 
TF fre J ata transfer error 
stay] Channel data transfer priory. — | 
rg J Channel error interrupt enable 


[17] Total size data transferred interrupt 
mE EN CR 
L| im 9 H m 

enable 
COO |. H feaeslitemprieguesteguas | 
The actual interrupt request equals 


[20] Total size data transferred interrupt 
request bit 
—— S 
L— E bit 


: 
hte data transferendi O 
|. | | ete] | -. [0 X Burstsize — — — —  — 5  — 

|. TC 25] |-- | X Reserved —«—  — — —  — 


[29:28] Data transfer size. 
00: byte. 
01: half word. 
10: word. 


[30] Destination data address increase in data 
transfer. 


—— sin — p — | ees ra Source address increase in data transfer. 


— — 5:source — :0] — a address 
S DN 

n r 5 — :0] — ness res address 
destination 
I——— [eee 

— — 5 link list — :0] — —— list pointer address 
pointer register 


Ox00EO | Channel6config | [15]  |R/W | — | — 0 O 


Channel enable (channel data transfer 
start) 


|. |] |  ]HMtS | | Reserved .—  — —  — — | 
— —3]— O a | T reqiestensis — — — 
L| ] | JE | | .[Limklstponterenable — — 
| ] | Channel busy — O 
|. |] i attatransferdone — —  — — — | 
|. |] |  J][fà] | | | Datatransfer error 


— — 5 size ctl ————— 
o] 
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| Address | Signal Bit Pos_| R/W_| Default | Description — | 
PTs 513] | | | Channel data transfer priority. 
| | HG) | 1] | Channel error interrupt enable 


po 
[17] Total size data transferred interrupt 
ee ee Tail 
ae 
a a The actual interrupt request equals 
Total size data transferred interrupt 
p 


Burst size data transferred interrupt 
request bit 
Ox00E4 | Channel 6 size ctl | [31:0] 


Total data transfer size 
OxOOE8 | Channel 6 source [31:0] 
address 


Infinite data transfer enable. 
OxOOEC | Channel 6 [31:0] 


destination 
address 


Data transfer size. 


00: byte. 
01: half-word. 
Ox00FO Channel 6 link list | [31:0] R/W 
pointer register 


10:-word. 
0x0100 Channel 7 config [15:0] 


Destination data address increase in data 
transfer. 


Source address increase in data transfer. 


Source address 


Destination address 


Link list pointer address 


Channel enable (channel data transfer 
start) 
Reserved. 


enable 

enable 

Channel error interrupt request bit; 
request bit 

request bit 
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| Address | Signal Bit Pos | R/W | Default | Description —  — — Z  — | 
—————————————EE 
ted f Channel 7 size ell 7size ctl |[31:0] [RW T — | 


€——————— 

(11:0) | — [O — Talal daia transfer azg. 
[ir itr daa rensfer enatis — — —À 
|. ] | ete] | fo Burstsize —  —  — 
| |] — etsy | | Reserved «— Á—3 Á— J . 


[29:28] Data transfer size. 
00: byte. 
01: half word. 
10: word. 


[30] Destination data address increase in data 
transfer. 


EEE Source address increase in data transfer. 


HEN NE | (a 
aoe Re SET 7 source [31:0] R/W Source address 
I— — [As 


— — 7 — :0] R/W Destination address 
destination 
——— [eee 


Laa 10 n——— 7 link list n— :0] R/W Link list pointer address 
pointer register 


4.5 MCU Bus Monitor 


SC6600D provides an MCU bus monitor for software debug and ROM code patch. When the MCU reads 
a specific data from a specific address or writes a.specific data to a specific address an interrupt is 
triggered. In other words, the following conditions.can trigger an interrupt. 

e Access a specific address (either read.or write). 

e Read a specific data from a specific address. 

e Write a specific data to a specific address. 


4.5.1 Bus Monitor Control Registers 
Table 26: Bus monitor control registers (base address: 0x2000 0000). 


| Address | Signal — - | | BitPos |R/W |Default |Description — | 
[0x0028 | Bm addrü- — |[31:0] | RW |  — Address for bus monitpoint O — 
[0x002C | Bm_addrO_msk__| [31:0] |R/W |__| Address mask for bus monitor point O — 
[0x0030 — | Bm_rðatao | (31-0)  |R/W | head data for bus monitor poito — | 
[0x0034 — | Bm-rdataü msk _| [31:0] | R/W |__| Read data mask for bus monitor point 0_| 
[0x0038 .|.Bm wdataü —  |[31:0]  |R/W | | Write data for bus monitor poito — 
[0x003C — | Bm wdata0 msk |[31:0]  |R/W | | Write data mask for bus monitor point 0_| 
[0x0040 | Bm_addri_ — |[31:] =| RW | — Address for bus monitor pointi — — 
[0x0044 — | Bm addri msk — |[31:0] T R/W |__| Address mask for bus monitor point 1 — 
[0x0048 — | Bm rdata — — |[310]  |R/W | | Read data for bus monitor point1 | 
[0x004C — | Bm rdata msk | [31:0] | R/W | . Read data mask for bus monitor point 1. 
[0x0050 | Bm wdata — — |[31:0] =| RW | | Write data for bus monitor point1 — 
[0x0054 — | Bm_wdatai_msk | [31:0] T R/W |__| Write data mask for bus monitor point 1. | 
[0x0058 | Bm_addr2 | [31:0]  |R/W | — Adaress for bus monitor point2 — | 
[0x005C | Bm addr2 msk — |[31:]  |R/W | [Address mask for bus monitorpoint2 — . 
[0x0060 — | Bm rdata2 — — |[31:0] =| RW | Read data for bus monitorpoint2 — 
| 0x0064 — | Bm rdata2 msk | [31:0] | R/W |__| Read data mask for bus monitor point 2. | 
[0x0068 | Bm wdata2 — — |[31:0] | RW | | Write data for bus monitor poit2 — 
[0x006C | Bm wdata2 msk | [31:0] | R/W | X [Write data mask for bus monitor point 2. | 
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| Address | Signa! — BitPos | R/W | Default | Description —  — | 
[0x0070 — | Bm addr — — |[310] = | RW | Address for bus monitor point3 | 
[0x0074 — | Bm addr3 msk | [31:0] |R/W |__| Address mask for bus monitor point 3 — 
[0x0078 | Bm rdata3 — — |[31:0] T RW |  — Read data for bus monitor point3 — 
[0x007C — | Bm rdata3 msk | [31:0] — |R/W | Read data mask for bus monitor point 3. | 
[0x0080 | Bm wdata3a — — |[31:0]  |R/W | | Write data for bus monitorpoint 3. | 
[0x0084 — | Bm wdata3 msk | [31:0] |R/W | Write data mask for bus monitor point 3 _| 
[0x0088 | Bm addrá — — |[310] = | RW | Address for bus monitor point4 | 
[0x008C | Bm_addr4 msk — |[31:0] | R/W | — Address mask for bus monitor point 4 — 
[0x0090 | Bm rdatad — — |[31:0] =| RW | Read data for bus monitor point4 — 
[0x0094 — | Bm rdatad msk | [31:0] | R/W |__| Read data mask for bus monitor point 4. | 
[0x0098 | Bm wdatad — — |[31:0] | RW | | Write data for bus monitorpoint 4 — 
[0x009C | Bm wdata4 msk | [31:0] | R/W |__| Write data mask for bus monitor point 4 _| 
| 0x00a0 | Bm addrh — — |[310] = | RW | | Address for bus monitorpoint 5 — | 
| 0x00a4 — | Bm addr5 msk — |[31:0] | R/W | — — Address mask for bus monitor point5 — 
[0x00a8 — | Bm_rdata5 — |[31:0] T RW | Read data for bus monitor point5 | 
[Ox00aC — | Bm rdatab msk  |[31:0]  |R/W |__| Read data mask forbus monitor point 5. | 
[0x00b0 | Bm wdatab — — |[31:0]  |R/W | | Write data for Bus monitrpoint5 — 
| 0x00b4 — | Bm wdatab msk | [31:0] | R/W | — Write data mask for bus monitor point 5. 
| 0x00b8 — | Bm addr6 — — |[310]  |R/W |  |Addressforbus monitor point6 — | 
[Ox00bC | Bm addr6 msk — | [31:0] |R/W | — — [Address mask for bus monitor point 6 — 
[0x00CO | Bm rdataó — — |[31:0] | RW |  — Readdata for bus monitor point6 — 
| 0x00C4 — | Bm rdataó msk | [31:0] | R/W |  — head daia mask for bus monitor point 6. | 
[0x00C8 | Bm wdataó — —|[31:0] | R/w | | Write data for bus monitor point6 
[Ox00CC | Bm wdataó msk | [31:0] | R/W | — | [Write data mask for bus monitor point 6. 
[Ox00DO | Bm addr7; — — |[310]  |R/W | | Address for bus monitorpoin 7. | 
| 0x00D4 | Bm addr7 msk — |[31:0] — |R/W | -. ; | Address mask for bus monitor point 7 — 
| 0x00D8 — | Bm rdata7 — — |[81:0] | RW | - — Read data for bus monitorpoint 7 — 
[OxO0DC — | Bm rdata7 msk [310]  |R/W.| | Read data mask for bus monitor point 7. | 
[OxO0EO | Bm wdata7 — — |[31:0] — |R/W || Write data for bus monitorpoint 7. | 
| 0x00E4 — | Bm wdata7 msk | [31:0] | R/W | Write data mask for bus monitor point 7. 


Ox00E8 | Bm size [810] | R/W | — — JSizeforbusmonitrpointO- 7. | 
HESS | o — Sie for bus monitor point 0 ——] 
S LS | [O0 X Reserved .«— — Á— J— ý O 
16:4] | X [O0  JjSizeforbusmonitrpoin 1! — — | 
pr | [0 [Reseved —«—  — — — — 
|[108] | [o ‘| Sizeforbusmonitorpoint2 — — | 
[0 | — [O [Reseved i 
HEEL Size for bus monitor ponis 
ri - |  |0 T Reseved | [Reserved —— 1 O 
[1816] | JO | Sizeforbus monitorpoint4 | 
[ng — | — [O — Reserved o O 
DH esed monitor po § —_ 
I - [Jo [Reseved i | 
EE 9 _ Size for bus monitor point 6 
ren [o T Reserved .— ^ | 
doar e [8] Sie or bus meniterpoit 7 — — —] 
he tt ee E 


Ox00EC  |Bm sizemask =| [31:0] | RW |__| Size mask for bus monitor pointO-7 — | 
Ea | [o T Size mask for bus monitor point 0 
[9 | fo [Reseved «— ^ 3 —— | 
[16:4] [| [0 [Size mask for bus monitor pointi —  — | 
[UU] | JO [Reseved  «—^—.—  Á JZ—^ O 
[108] | [0 [Size mask for bus monitor poit2 | 
(iy) — | — fo  jReseved S 

[1432] | [|O | Size mask for bus monitor point 3 | 
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| Address |Signal ^ ^ | Bit Pos [| R/W | Default | Description — | 
LDS | fo [Reseved «— ^ — ^ — | 
UT or bus monter pant — — 
ri 3 [o [Reserved /— Á—»— «^» | 
odo -| — 0 — [Size mask for bus mentor paar — — 
[23] — | — JO — Reserved — ^ — à» —  — — | 
| [26:24] | |O | Size mask for bus monitor poit6 | 
[27] | fo [Reseved S 
| [80:28] | [o Size mask for bus monitorpoint 7 — 
[BU | fo —— jResevd — 0 | 


OxO0F0 | Bm ctl | 181:0] |R/W |__| Monitor control bits for point O-7 | 
t 3j Control for point 0: 
00: disabled 
01: compare write data 
10: compare read data 
11: compare both R/W. 
Ea | S [ehe same as tecoma to pomo. | 
is the same as ilie control for point O. 
m— 4] Control for point-2, and the bit definition 
| |^ esamwariecono torpet, | 
T 
is thessame as the control for point 0. 


||? | athe same asthe sont or gin 0. — | 
is.the same as the control for point 0. 
- 10] Control for point 5, and the bit definition 
EE e 
is the same as the control for point 0. 
es i RAM 5 a 
is the same as the control for point 0. 


BENE 7 0 0 


4.6 MCU Interrupt Controller 


The MCU interrupt controller collects interrupt trigger signals, applies mask on them and generates one 

of the MCU interrupt signals, FIQ or IRQ (Figure 9). The interrupt triggers can be programmed to be 

either level sensitive or edge sensitive, triggered either at high-level or at low-level in level-sensitive case, 
either at positive edge or.at negative edge in edge-triggered mode. 


Polarity 
Edge/Level 


Interrupt 
Triggers 


D 
>> 
Zo 
RS 
=o 
SD 
as 

Ww 


Figure 9: MCU interrupt controller. 
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4.6.1 Interrupt Control Registers 
Table 27: MCU Interrupt control registers (base address: 0x8000 0000). 


| Address | Signal | Bit Pos | R/W — | Default | Description | 


0x0000 Irq status [31:0] R only Interrupt status after masked by irq enable 
register. 
PLL power down 


[Sem — |1 | [o  . [Sotwaeitbt — — 
Commax —— 2 | — — [0 [interrupt from ARM comm: — — 
FGOMMTX — |3 | — — [0 — interrupt from ARM comm. Tx 
Neni Ja — | — —[0 — [Tmeriitemp —— — —  — — 
Nene s — |) — —[0 — —[Tmer2itempl — — — — — | 


Gpio irq Interrupt from GPIO including CHINT. All 

re GE 
[|O Interrupt from realtimeclock — | 

[|O Interruptfrom keypad 

[| .  |0 [hemptrom2ws . | 

[|O Interruptfrom SIM — — — | 

[|O JSeralpotOintrupt č | 

| LO Serial porttinterrupt —^ — — | 
[|O inerruptfrom DSP 
| | [0 | ADGdoneinterrupt — — | 
| . [0 X jGEAdonmeinterpt ——  — — | 
[|O Interrupt from System 1 mstimer | 
[7 | JO œ j[lntmuptfom PCMCIA — — — | 
|. [0 (^` | Serial port2 interrupt | 
|  [0* | Speakerinterrupt č  — | 
| | 40 DMAinterrupt .— ^. ^^» ^ m | 
[< fo | Voice Bandinterupt —— — | 
| [0 | BusmonitorOinterrupt ———— | 
[<> [0 | Bus monitor tinterrupt | 
[| fo |Bumontr2iterpt — | 
O a — 10 | pus mentor 3 nemi — — — —] 
|bmonirgd — |26-. | [|O Busmonitor4interrupt — — | 
|bmon rgo — |27. | [O  jBusmonior5inerup — | 
|bmon rg —.|28 — | [|o  |Busmonir6 interrupt —— — | 
|bmon irg7 - ; 129 — | [|o | Bus monitor 7interrupt —— — | 
L—A———— 
PRINT — | -— oo 


0x0004 TEE rawstatus di :0] R m Raw interrupt status from different interrupt 
source. Per bit definition is the same as 
o [seen register. 

0x0008 Irq enable uli :0] Enable bits for the corresponding interrupt 
sources. Write to this register with 
corresponding bits set to 1 enables the 
corresponding interrupts. Per bit definition 
is the same as Ira status register. 

0x000C | Irq_disable [31:0] W only Write to this register with corresponding 
bits set to 1 disables the corresponding 
interrupts. 
Per bit definition is the same as Irq status 
register. 


TT nae | 
with the value in write data bit 1. 

0x0014 Irq test src [31:0] Test mode source interrupt generation. Per 

G 5 
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Address | Signal [ER Pos (RW Dese Desenpion — 


T register. ^ | 


— — sel When this bit is set, IRQ interrupts 
generate from Irq test src test register. 


0x001C | Uint status SN p UART I/O pin Interrupt raw status. The 
interrupt detection catches any level 
change of 9 UART RX lines from I/O pins 
in sleep mode. 
Interrupt bit definition: 
Bit 8: UART_CTSN2 
Bit 7: UART_DSRN2 
Bit 6: UART. RXD2 
Bit 5: UART_CTSN1 
Bit 4: UART_DSRN1 
Bit 3: UART_RXD1 
Bit 2: UART_CTSNO 
Bit 1: UART_DSRNO 
Bit 0: UART_RXDO 


0x0020 Fiq status [31:0] R only FIQ Interrupt status, masked. FIQ shares 
the same interrupt sources as IRQ seen 
above. 
W 
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| 0x0024 |Fig rawstatus  |[31:] |Rony [0  |FlQlnteruptstatusraw — | 

0x0028 |Fiq enable [31:0] R/ uU Enable-bit for the FIQ interrupt sources. 
Write to this register with bit O set to 1 
enables the FIQ interrupts. 

a tee HTH T LN 
disables the FIQ interrupts 

zd pu soft pe ud Write to this register bit will set the soft fiq 

O [EO | nivale dala To on 

bea d test src S :0] Test mode source interrupt generation: Per 
bit definition is the same as fig status 
Fhe 

eee eee ee ee ee fiq_test_src test register. 


0x003C ici Pia] ew Po UART I/O pin interrupt mask 


eee | lr ee | When this bit is set, all Uint_status bits are 
cleared. 


ME Eon 16] Polarity control bits correspond to 9 UART 
UO interrupt sources. If set, the related 
interrupt bit is inverted. 


4.7 MCUTimers 
SC6600D provides several timers at the MCU side. 


4.7.1 General-Purpose Timers 


The MCU sub-system provides two general-purpose timers. These two timers can be controlled 
individually. 


Each timer has a 22-bit counter and the stop count (one shot mode) or period count (periodical mode) 
can be set to a control register. The frequency of the count clock is 32.768 kHz. As a result, the longest 
time interval is about 128 second. 


At the end of the count, the timer can generate an interrupt to the MCU. 


4.7.1.4 Timer Control Registers 
Table 28: Timer control registers (base address: 0x8100 0000). 
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[Address | Signal  — |BitPos | R/W__| Default | Description — | 
oe di with the new value. 
e. d 


TimerO. control L | Wony |O | Tmner eona, 
|[[s32] | fo [Reseved —«— — | 


Mode control 
1: select periodic mode 
0: select free running mode 


yE DIU Enable bit of this timer. 


i nd E i 

generated by this timer. 

Bae dE LABEM c UN 
with the new value. 


0x0024 [21:0] | Rony |0 [| Return the current timer value. 


0x0028 | Timer! control |[15:0] | Wonly |O — — [TimercontroL O` | 
[2] | JO [Reserved «—.,- ^  » ^»  » »— | 


Mode control 
1: select periodic mode 
0: select free running mode 


| [|O  J ]|Enable-bitof this timer. 


0x002C Timer1 clear ru 0] W only Write.to this register will clear the interrupt 
generated by this timer. 


4.7.2 32-bit System Counter 


The system counter is a free-running counter and it counts whenever the RTC clock is running. The 
counter gets reset to zero at the hardware reset. 


When the system counter count equals to the: value of SYST ALM register (system counter alarm, at 
0x8BOO 0040), an interrupt is generated. The interrupt length is one cycle of the RTC clock, or about 
30.5 us at 32.768 kHz. Before sent to the MCU, the rising edge of this interrupt is latched by RTC clock, 
the interrupt status shows on register sys ctl bit [1]. The MCU is able to clear it through register sys ctl 
bit [3]. 


4.7.2.4 32-bit System Counter Registers 
Table 29: 32-bit system counter registers (base address: 0x8700 0000). 


[Address | Signal ^ ^  |BitPos |R/W T Default | Description — — — | 
0x001C [31:0] | Ronly |  |TheG3?2 bit system counter 

0x0020 [50] | A) | sd Reserved, «—.— Á»—3A  ——  . 
0x0024 


Syst int en — — Ieo System timer interrupt enable 
Syst m status int status |[1] [Rony | [| System timer interrupt status 
|[] [| Ronly |__| System timer interrupt value 


ILE int iclr d W only Write 1 to this bit will clear the System 
timer interrupt status bit 


Please note: 
e The tick of the system counter is selected by bit 14 of the global register GEN1 (address 
0x8B00_0018). Please refer to the global register section. 
e There is no shadow register anymore; the MCU needs to read twice to ensure the system 
counter value being read is correct. 
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4.7.3 Watchdog Timer 


SC6600D provides a watchdog timer (WDT) that can reset the MCU subsystem if the MCU SW does not 
reload the timer. The timer has 32 bits. 


SC6600D Device Specifications 


The counter is controlled by RTC clock. With RTC clock at 32.768 kHz, 32 bits provide up to 131,072 
seconds or more than 36 hours of count time. 


The watchdog works in one of the following modes: 
e The counter counts down to 0 and then sends an interrupt to the MCU. 
e The counter counts down to 0 and then reset the MCU subsystem. 


The watchdog after HW reset is disabled by default. 


The control registers in WDT are controlled by a lock and only a specific value can unlock the register 
write enable. 


4.7.3.4 Watchdog Timer Registers (0x8900 3000) 
Table 30: Watchdog timer registers (base address: 0x8900 0300). 


[Address 'Signal — — | Bit Pos | R/W  — | Default T Description — — — | 


0x0000 Load [31:0] R/W 0x0003 FFFF Watch dog Load (default 8 
Seconds) 
The unit of this load value is 
rtc clk cycles. 


0x0004 [31:0] OxFFFF_FFFF | Current value for watch dog 
counter 


0x0008 Control [31:0] Watch dog control register 
LIE =] 
[1] Watch dog rtc. clk gating control 
0: no rtc clk to drive the counter. 
1: counter is driven by rtc clk. 


0x000C Interrupt Clear | [31:0] Write any value into this register 
clear the watch dog interrupt 


0x0010 Raw watch dog interrupt 


meu | 
interrupt 
0x0C00 Lock Register | [91:0] Write 0x1ACCE551: unlock 
UL 
: 
1'b1: locked 


4.8 MCU Peripherals 


Many peripheral control functions are provided for easy system integration. 


Most of the peripherals are controlled by the MCU, including data ports, SIM interface, keypad interface, 
etc. The data ports are provided for data transfers with other devices, and they include both serial ports 
(UART and 2-wire serial interface) and a parallel port. 


The MCU control registers are listed with the functional modules. Only 32 bits read and write are 
supported for control register access. 


4.8.1 UART Controller 


SC6600D provides three UART ports, UARTO is on the MCU side, and UART1 and UART2 can be used 
on either the MCU or the DSP side. 
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4.8.1.1 Overview 


SC6600D's universal asynchronous receiver/transmitter (UART) serial interfaces are compatible to 
National 16550 or Intel 8251 asynchronous serial interface. Following are the features the UART 
interfaces provide: 

e  Full-duplex operation. 

e Hardware flow control support. 

e Support full modem hand-shaking signals. 

e 128 byte of Rx FIFO and 128 byte of Tx FIFO. 


Each UART in SC6600D shares the same design and has an independent baud rate generator, which is 
used as a clock reference for data recovery. Each of them also has a 128-byte Rx FIFO and a 128-byte 
Tx FIFO to decrease MCU interrupt load during the data receiving or transmitting. In the text that follows, 
only the register and signal names of the UARTO are used. All of these references apply to UART1 and 
UART2 as well. 


4.8.1.2 Functional Description 
Each UART includes the pins as shown in the following table. 


Table 31: List of UART pins. 


[Pin Name [Signal [vo | Description SSS CCS 
UOTXD | Transmit data [O | Transmit data ouput —— — 7 
UORXD | Receive data | | | Receive data input, SS 


UORTSN Ready to send When hardware flow control.is.disabled, programming the 
UART_CTLO bit 6 directly‘controls this output. That is, this pin is 
the inverse of the UART. CTLO bit 6. Hardware flow control is 
disabled by default. If receive hardware flow control is enabled 
through writing the. ART CTL1 bit 7 to 1, ready to send signal will 
be auto generated.in hardware. In this case, UORTSN remains 
high as long.as the number of unread bytes in the Rx FIFO is 
greater than-the configured threshold value, which is specified in 
the UARTSCTL1 bit 0 to bit 6. 


UOCTSN Clear to send The value of this input signal is indicated by the UART_STSO 
register bit 9 after logical inverse. When the UOCTSN input 
changes value, an interrupt is generated towards the MCU. If 
hardware flow control is enabled and the UOCTSN input pin is low, 
the UART immediately stops data transmission on the UOTXD 
output pin after it completes the current data byte transmission. 


uu EX terminal n output is directly controlled by programming the 
MEL | cores UART_CTLO register bit 8. Please note that the 
output is the inverse of the register bit programmed. 


UODTSN Data set ready The value of this input signal is indicated by the UART_STSO 
status register bit 8. When DSR input changes value, an interrupt 
is generated towards the MCU. 


Note: If Ring Indication and Carrier Detect signals are required for this interface, they can be supplied by 
using two GPIO pins. 


The size of Tx FIFO for the transmission is 128 bytes. It uses a FIFO pointer to monitor the number of 
data in the Tx FIFO that have not yet been transmitted. The MCU can read the UART_STS1 bits [15:8] to 
access the pointer. 


The UART also uses a configurable Tx interrupt threshold that can be configured by writing to the 
UART_CTL2 register bits [14:8]. This field specifies the number of empty spaces that must be available 
in the Tx FIFO before issuing an interrupt. Whenever the number of empty spaces exceeds this value, an 
interrupt is generated to MCU (UART_STSO Tx FIFO empty bit, bit 0). The interrupt bit in the 

UART STSO Tx FIFO empty bit is automatically cleared when the number of empty bytes in the Tx FIFO 
equals or falls below the specified Tx FIFO threshold. 
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The size of Rx FIFO for receiving data is 128 bytes. It uses a pointer to monitor the number of characters 
in the Rx FIFO that have not yet been read by the MCU. The MCU can access the pointer by reading the 
UART_STS1 bits [7:0]. 
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The UART also uses a configurable Rx interrupt threshold that can be configured by writing to the 
UART CTL2 register bits [6:0]. This field specifies the number of unread data that must be available in 
the Rx FIFO before issuing an interrupt. Whenever the number of unread data exceeds this value, an 
interrupt is generated to the MCU. The interrupt is cleared by MCU reading the data out. 


The UART interface also uses a receive timeout threshold, and the threshold can be configured by the 
UART_CTL1 bits [13:9]. Using the receive timeout interrupt prevents deadlocks, which occur when 
unread data are present in the Rx FIFO, but are not enough to generate a normal Rx interrupt. An Rx 
FIFO full interrupt (UART. STSO bit 0) is always issued when the configured Rx timeout threshold time 
has elapsed and unread data are present in the Rx FIFO. When the CPU reads the last data in the Rx 
FIFO, the timer is reset and the interrupt is cleared automatically. Setting the timeout threshold to zero 
disables the timeout function. 


When receiving data, UART also generate parity error/framing error if error condition-appears. Also, if the 
receive FIFO over runs, an error interrupt is generated. Write to corresponding interrupt clear bits will 
clear these interrupts. 


4.8.1.3  6-Wire UART Interface 


This UART port is UART 0. used only by the MCU. It consists of the following pins. 
e  UOTXD, data output. 

UORXD, data input. 

UODTRN, active low. 

UORTSN, active low. 

UODSRN, active low. 

UOCTSN, active low. 


The hardware flow control pins are also shared.with JTAG pins, i.e., when JTAG is used, only Rx and Tx 
pins are available, reducing to a 2-wire UART- port. 


Similar to UARTO, UART2 can also be used as either a 6-wire or a 2-wire interface. UART2 can be used 
by either the MCU or the DSP. 


4.8.1.4 2-Wire UART Interface 


This UART is UART 1 and can be used by either the MCU or DSP and consists of the following pins. 
s  U1TXD, data output. 
e U1RXD, data input: 


There is no hardware flow control for this UART interface. 


4.8.1.5 UART Registers 


MCU UARTO Base Address: 0x8300 0000 
MCU UART1 Base Address: 0x8400 0000 
MCU UART2 Base Address: 0x8E00 0000 
DSP UART1 Base Address: 0xBE00 
DSP UART2 Base Address: 0xBF00 


Table 32: UART control registers. 


DSP MCU Bit R/W Description 
Address | Address Pos 


OxBEOO | 0x0000 UART TXD Writing data to this address 
initiates a character transmission 
through Tx FIFO. 
[58] | ft Reserved. — — | 
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DSP MCU Bit R/W Description 
Address | Address 5 
next data byte from the Rx FIFO. 


Lj} a a | Reserved. — | 


0xBE02 | 0x0008 |UART_STSO |{15:0] |Ron | | || © E 
Row Rx fifo full tout. 
This bit is set when the number of 
Rx FIFO data bytes is larger than 
the Rx interrupt watermark value or 
when receive time is out. Auto 
cleared when the condition 
disappears. 
Row Tx fifo empty 
This bit is set when the number of 
Tx FIFO data bytes. is less than the 
Tx interrupt watermark value. Auto 
cleared when the condition 
disappears: 
[2 ^ | ^X [O | Rowparityerror — — | 
Ce NUR eo RR RN 
Ji- -L-—4—— Re emm 
ee 
| LO | Row cts change č | 
it o orea e 
[JO | DSR: Data setready — — 
H8. | 8 ote cease L— — | 
[Ho | æv [o — [HTS:Requestto send — | 
[i] |. [0 | RXD:Rxdatain O ë 
[na fp [0 — [TXbTxdaaot | 
Es E TESTÉ This bit is set when 
receive time is out. Auto cleared 
when the condition disappears. 
GNE — —3X 


d dl UART STS1 9. 4 — HERE ER ——3] 
jeu 8 |  Á— [O0 X. Txffocn — — | 


d be UART-IEN |[70 | Rony| T | 

m [ [o [Rx fifo ful interrupt enable | 
i] | Jo — J|Txfifo empty interrupt enable | 
LIS | Jo JParty error interrupt enable 
[3 | [O0 [Framing error interrupt enable | 
[4 | Jo BS overrun interrupt enable | 
1 T nerupi enade ——] 

[0 [Cts change interrupt enable | 


Etsi a s 7] 
H23 | ^ |o ^ Reserved. ^ ^ ^ ^ ^5 | 

LHS | fO — Rx_toutinterruptenable | 
des 5:8] tsel | H Peseved NNNM 


A 
|j | fo [Reserved . /— č | 
fi] | — fo | Reserved, č |  . 
I2] | [o | Write “1” clear parity error interrupt 
BTE Write “1” clear framing error 
interrupt 


[4] Write “1” clear rx fifo overrun 
interrupt 
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DSP MCU Bit R/W Description 
Address | Address Pos 


[5] fe Write “1” clear dsr_change 
8—] —:— Write “1” clear cts change interrupt 
LI Write “1” clear break. detect 
interrupt 
a+} UN FResewed. | 
i[13. | [0 [| Write“? clear Rx tout interrupt 
| Reserved. —— ^ | 
o] 


[15:14] | 1— [O0 — Reserved 
| 


OxBE06 | 0x0018 ee — 
Odd md Odd parity 
0: even parity, 
NE 1: odd parity. 
— Parity enable. 
0: parity disabled, 
un E 
[5:4] 0x3 Stop bit number. 
0: unused, 
1: 1stop bit, 
2: 1.5 stop bits, 
3: 2 stop bits. 
Ready To Send 
When receive hardware flow 
control is not set, this bit controls 
the output of RTSN. When receive 
hardware flow is set, this bit is 
controlled by the Rx FIFO level. 
Send Break 
When Tx FIFO is empty and Tx is 
idle, setting this bit forces the Tx 
data output low. 
Need to be cleared by MCU. 
| [0 — || 
S mu 
[I- — H8. M 


This bit controls the DTRN output 
2 


ic — Lm Set "1", increase pulse width for 
one clock. 


c 14] T  — 


OxBEO7 | 0x001C | UART_CTL1 [[13:] | [| | 

S 0] DTE Hardware Flow Control 
Threshold. 
When receive hardware flow 
control is enabled, if the number of 
unread bytes in the Rx FIFO is 
greater than the receive hardware 
flow control threshold value, the 
RTSN is set to high to stop the 
remote TX. RTS bit in the control 
register is also cleared at this time. 
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DSP MCU Bit R/W Description 
[Adress [Address S9" pos |0" Pre iem o | 
m LL Ete 
Enable 
A oO C iaaiiai 
Enable 


[13:9] | [o [| Receive Timeout Value 
ndl | [0 |UART self Loop: Tx input to RX 
msi f| | [Reserved č  — | 


OxBE08 | 0x0020 |UART CTL2 |[14:0) | J | »- | 
[60] | fO | Receive Interrupt Watermark | 

LU] | — [ QJResevd. ^ à | 

[149] |  — [O0 | Transmit Interrupt Watermark —— | 

| Reserved. — i O 


LDS) | — | — Reserved. 
| 0xBE09 | 0x0024 | UART CKDO |[15:0 |  |O0x054A | ClockdivisorbitOto 15 — | 
md pem sem CKD1 |[t0 | |O | Clock divisor bitt6to20 — | 
erem is E j[1555] | | | ~~ ‘| Reserved. |. ^ .— | | | | 


IEN register. 

Masked Rx fifo full 

This bit is set when the number of 

Rx FIFO data bytes is larger than 

the Rx interrupt watermark value or 

when receive time is out. Auto 

cleared when the condition 

disappears. 

Masked Tx fifo empty 

This bit is set when the number of 

Tx FIFO data bytes is less than the 

Tx interrupt watermark value. Auto 

cleared when the condition 

disappears. 
Hep | [O0 X [Maskedpartyeror — | 
[3 | [O X Masked framing error 
[à | [0 |MasdR oven  — 
HEL TT T — 

| [0 X Masked Cts_change — —— 

a — 1 Masters 5] 
[02:8] | —  |0O [Reserved Z  — — || 
[n3] | [O [| Masked Rx toutinterupt | 
[05:14] | TO Reserved o i | 


4.8.2 IrDA Interface 


All the UART ports, UARTO, UART1 and UART2, have a built-in IrDA controller. They can be configured 
to connect to an IrDA transceiver, resulting in one or two IrDA interfaces. When used as regular UART 
port, the IrDA controller is bypassed. 


4.8.2.1 IrDA Controller 
The IrDA controller controls the off-chip infrared transceiver to transmit and receive serial infrared data. 


The modulation method of the transmitted data varies based on the data rates. Two classes of data rates 
are used in IrDA data exchange (2 slightly different modulation exists in the first class): Slow data rates 
ranging from 2.4 k bits/s to 115 k bits/s, and Fast data rates, ranging from 115.2 k bits/s to 4 M bits/s. 
The supporting of the different modulation methods is left to the software to implement and the IrDA 
controller in SC6600D provides the waveform generation circuits for the data transmission and the 
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receive signal edge detection circuits for the data receiving. This implementation achieves better 
compatibility but the MCU loading for the IrDA control is bigger. 


SC6600D Device Specifications 


The IrDA data input and output pins are shared with the UART RXD and TXD pins, thus when IrDA is 
enabled, the corresponding UART will not be available. 


The MCU can transmit data on the output lines through a pair of double-registered address, which are 
ir tx ppls wadth and ir rx nois wdth. By means of these special registers, the MCU can directly form the 
shape of an amplitude-modulated signal on the output line. 


The MCU can form an output signal by continuously writing a pair of data to the double-buffered registers, 
which are the ir tx ppls wdth and ir rx npls wath registers. These pairs consist of a sequence of 
square-wave pulse followed by a sequence of silence periods. The width of pulse and silent periods is 
specified by the value written to the ir tx ppls wdth and ir rx npls wdth registers. The unit of these 
values is the square wave modulation clock frequency. The square wave modulation signal is generated 
by pre-scale the MCU clock using the value programmed in the ir tx dvdr register. After each 
transmission, a pair of ir tx ppls wdth and ir rx npls wdth value is used up and an interrupt is send to 
the MCU. The default value of the square wave modulation clock frequency is 0x196: 


When the ir tx ppls wdth and ir rx npls wadth value is used up and no new data are written to these 
registers, the transmit line is driven to LOW. 


The IrDA controller sense the level changes on the receive line to receive the IrDA data. The MCU can 
indirectly read the shape of the received signal by means of level change notifications. Depending on the 
configured definition of a level change notification, the MCU is notified when a HIGH to LOW transition 
(or alternatively a LOW to HIGH transition, or alternatively on any. Ype of transition) is detected on the 
input line. The duration between the last change and the current change is saved in the receive FIFO for 
MCU to read. The receive FIFO is 8 word long (16 bit in width). 


The MCU decode the received data in software to determine the final data/commands received. 


4.8.2.2 IrDA Control Registers 


IrDAO Base Address: 0x8300 0000 
IrDA1 Base Address: 0x8400 0000 
IrDA2 Base Address: 0x8e00 0000 


Note: 


e When IrDAO is enabled, UARTO should not be used. When IrDA1 is enabled, UART1 should not 
be used. When IrDA Ais enabled, UART2 should not be used. 


e Most IrDA control registers are shared with UART control register. 


Table 33: IrDA control registers. 


DSP MCU Bit EU 
LAdórss Lass | Sianal [pos TRW | Detoutt l Desoription ——— 
OxBEOO T 0x0000 UART TXD Writing data to this address 
initiates a character 
E transmission through Tx FIFO. 
I {| hp Reserved —_ |Reseved. — — 


OxBEO!1 0x0004 UART RXD E Tz R iudi Reading this register retrieves 
the next data byte from the Rx 
FIFO. 
LL eme 


OxBEO2  |O0x0008 UART STSO T [Bony | of 
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DSP MCU Bit m 
[Address | Adress (Signal | Pos | RW  [Defaut | Description | 


Row Rx_fifo_full_tout. 

This bit is set when the number 
of Rx FIFO data bytes is larger 
than the Rx interrupt watermark 
value or when receive time is 
out. Auto cleared when the 
condition disappears. 

Row Tx_fifo_empty 

This bit is set when the number 
of Tx FIFO data bytes is less 
than the Tx interrupt watermark 
value. Auto cleared when the 


4 
|j] =| JO JjRowdsrchage sid 

LU Rowets_change ^ | 
[7] | | [0 JhRowbrek detect — — — . 
is} | [0 .[DSR:Datasetready — | 
[9] | [O0  [CTSceartsen —  — | 
[Ho =| — [0-- |RTS:Requesttosend | 
fii) | [0.  |RXbRxdeain č | 
[H2 | (d0  |TXD:Txdataout — | 


Rx_tout: This bit is set when 
receive time is out. Auto cleared 
when the condition disappears. 


Tsad | Resend o o 
ese [ooe 1 G — Pee eng — — — 
dem [Hem] 


id See UART IEN 
Hc ee — eS 
fi) — | fo jTxfiío empty interrupt enable | 
[1 |  [O [Parity error interrupt enable — | 
[B] | [O0 Framing_error interrupt enable | 
[4 | fo Rxf_overrun interrupt enable — | 
[5] | [O0 | Dsr change interrupt enable — | 
8. foi tanger ensi — 


7 | [0 T Break_detect interrupt enable 
[128] | [o [Reserved &— à 3 | 
H33 | [0 |Rx tout interrupt enable 


I. [158] | fo [Reserved | 


OxBEOS [0x0014 |UARTICLR [E79] |Wony| — | č = oO — —— 

|0 | Reserved. 

[o | Reserved. 
Write “1” clear parity error 

m interrupt 

GEN Write “1” clear framing. error 
interrupt 
Write “1” clear rx fifo overrun 

HEN interrupt 

HEN Write “1” clear dar change 
interrupt 

x] Write “1” clear cts change 
interrupt 
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DSP MCU Bit "- 
fee Hs Ros Ue c 
[7] Write “1” clear break detect 
interrupt 
UZ 8] EMEN SAN 


i13 | ]0  .) [Write TETTE | tout interrupt 
ET A esee — 


OxBE06 | 0x0018 a a 
Odd Ml so ~ ~ ~~~ parity. 
0: even parity, 
1: odd parity. 
Parity enable Parity enable. 
0: parity disabled, 
= 1: parity enabled. 
Stop bit number. 
0: unused, 
1: 1stop bit, 
: 1.5 stop bits, 
Ready To Send 
When receive hardware flow 
control is not set, this bit 
controls the output of RTSN. 
When receive hardware flow is 
set, this bit is controlled by the 
Rx FIFO level. 
Send Break 
When Tx FIFO is empty and Tx 
is idle, setting this bit forces the 
Tx data output low. 
Need to be cleared by MCU. 
Data Terminal Ready 
This bit controls the DTRN 
Dracen-— [mI [o mA CEDE  — 
[Ir apx — [2] | — JO — J[INDATXRXenabe č | 
7 pee LN MEN LEN Set “1”, increase pulse width for 
one clock. 
Ium 14] D a ddl 


OxBEO7 Tipe |UaRT OTL [nso TTT 
Receive Hardware Flow Control 
Threshold. 

When receive hardware flow 
control is enabled, if the number 
of unread bytes in the Rx FIFO 
is greater than the receive 
hardware flow control threshold 
value, the RTSN is set to high 
to stop the remote TX. RTS bit 
in the control register is also 
cleared at this time. 
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DSP MCU Bit — 
Adaress [Address Sina! | pos RW  [Defaut |Description 
TP anaig 
Enable 
m Ea 
Control Enable 


| [13:9] | |  |0 | Receive Timeout Value . | 
E M UAR eel ee TEETH RC] UART self Loop: Tx input to RX 
[is] | [| ~~ | Reserved O| 


OxBE08 | 0x0020 |UARTCTL2 |[t40] | | |  ». -—-» »— » ^ | 
(00 | |  |0 | Receive Interrupt Watermark 
IU] — | — [| Cd Reserved, O 


[149] | JO [Transmit Interrupt Watermark — | 
LDS) | — | [Reserved — . — — —— 

[OxBEO9 | 0x0024  |UART CKDO |[15:0 | | O0x054A |ClockdivisorbitO to 15 — | 

ball Mund UART_CKD1 eol — — 1 ec citsor pt 16 fo 20. — 
iss 5] | [| [Reserved ss 


mE 4 UART STS2 | [15:0] R only Masi STSO register, masked 
IEN register. 


mie Rx fifo full 

This bit is set when the number 
of Rx FIFO data bytes is larger 
than the Rx interrupt watermark 
value or when receive time is 
out. Auto cleared when the 
condition disappears. 

Masked Tx fifo empty 

This bit is set when the number 
of Tx FIFO data bytes is less 
than the Tx interrupt watermark 
value. Auto cleared when the 
condition disappears. 


wm | |o | Masked parity eror — — | 
HB| — | — — Masked framing eror — -— | 
[M] | [o |MaskedR ovem — | 
HB| — | [o | Masked Dsr_change — — | 
H6| | [o | Masked Cts_change —  — | 
HU] | — [o0 [Masked Break detet | 
Tzs | — [o . — Resewed č — | 
Hi3j | [o | Masked Rx tout interrupt | 
[i14 | [o0 [Reeva SCS 


4.8.3 SPl Interface 
SC6600D provides up to 3 SPI interface ports, which share the pins with UART and IrDA. 


Table 34: Organization of the serial ports. 


¿| Serial port 0 | Serial port 1 | Serial port 2 
[User | MCU | Shared | Shared | 


| Function 1 | UART 0 UART 1 UART 2 
|Function2 | SPI 0 SPI 1 SPI 2 
|Function3 | IrDA 0 IrDA 1 IrDA 2 


The signals are mapped to the pins as shown in the following table. 
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Table 35: Pin mapping for the serial ports. 


UART Pins [SPiPins | 


UART_RXD el 
UART_DTRN PI CLK 


[——.— —LSPLCSNS —| 


4.8.3.4 SPI Registers 


MCU SPIO Base Address: 0x8300 0000 
MCU SPI1 Base Address: 0x8400 0000 
MCU SPI2 Base Address: 0x8E00_0000 
DSP SPI1 Base Address: 0xBE00 
DSP SPI2 Base Address: OxBFOO 


Table 36: SPI control registers (base address: 0x8300 0000, OxBEOO). 
SPI1 SPIO12 
DSP ARM Bit Pos | R/W Description 
Address | Address 
OxBE00 0x0000 | spi_txd [31:0] R/W N/A Write data to this address 
initiates a character transmission 
through Tx FIFO. 
Ooo T T O AOT T ë 


OxBEO1 | 0x0004 [spi stso [[t50  |Rony | | » | 
Raw Rx fifo full tout. 
This bit is set when the number 
of Rx FIFO data bytes is larger 
than the Rx interrupt watermark 
value or when receive time is 
out. Auto cleared when the 
condition disappears. 
Row Tx fifo empty 
This bit is set when the number 
of Tx FIFO data bytes is less 
than the Tx interrupt watermark 
value. Auto cleared when the 
condition disappears. 
|. [|f] |. | Oo jRawnmfovern — — — | 
|. — |[3 . | fO JbDatabusbuy — —  — | 
|. [M | | — jO jRXbRxdaain — — — | 
|. [f] — | jO JjTXbTxdaaot —— — — —— | 


| Beea |  — | JjReeved i O 
ee H ee I RT 


OxBEO2 | Ox0008 moa [Roy | — —| ——— —— ———— — — 
[ .— B9 | 9 OO — —  — | 
| — | 


|. [O0 TRR 
pep oy 


OxBEO3 | 0x000C [0] - RW jj. —— Qo o 0. 7 o 1 
|... [f] — | fO X JRxfio full tout interrupt enable 
|. |I. | | [0 — JTxfifo empty interrupt enable 

| 


Tp [0o | Rxf_overrun interrupt enable 
aal Cid Reserved. |. | |  — | 
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SPI1 SPI012 
DSP ARM Bit Pos Description 
BEEN ress homes 


ege esr 0 scs psp E S — — — —3] 

nae oam S Write “1” enables Rx data shift in 
at clock neg-edge 

LO ua Write *1" enables Tx data shift 
out at clock neg-edge 
“1”: 1bit per word, 
"0": 32 bit per word 
transmit/receive from LSB. 

L [m T TT 
totally 4 chip selects for SPI. 

[ uem | ^ | eserved  — | 

| — *1" Receive data only. Write this 
bit separately after initialize 


other registers. 


ps Stet] |  . — |  JjReseved. O 


[1 LM ————————] 

RE | Oxo0i4 [Spo | — — [RW |.) SCS 
FL — — [Sp | Receive Data full threshold 

— — es —[ — — [9 — [Transmi Data empty threshold 

LT — 


[— feon | — —[- Reserved. 
— — e SES he 
S See IS: sd MNT 


OxBE06 | 0x0018 sra — [mes — [RW Le] —— ——— — —] 
H RN NN LLLI 
SO 
Po OS I enable 2-wire mode | 
| 49 [J^ jme oer | 
polarity 


|. [P]. | | 0 X JS8mode (LCD S8) 
c> [is] | fO X JS80dmapstocsn number 


A M | NIE ddl 
mode enable 
[11] 2-wire Melody timing 1, csn high 
mode enable 
EE csn0 sop A C d 


ond: 0x001C Eua clkd T S Sa 


one 0x0020 | Spi sts2 [15:0] R only Masked STSO register, masked 
cse [ner [we | [arora nane 

Masked Rx fifo full tout. 
This bit is set when the number 
of Rx FIFO data bytes is larger 
than the Rx interrupt watermark 
value or when receive time is 
out. Auto cleared when the 
condition disappears. 
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SPI1 SPIO12 
DSP ARM Bit Pos | R/W Description 
Address | Address 


Masked Tx fifo empty 
This bit is set when the number 
of Tx FIFO data bytes is less 
than the Tx interrupt watermark 
value. Auto cleared when the 
condition disappears. 
|. [f] — | O »gJMaskdrmáovern | 
|  |[tS8 | .— | Reserved, — ^ —  —  — | 
L 


fee HT RENE! 

OxBE09 | 0x0024 |SPLICLR |[20 — |Wony | | > å E 
Po} | fo JReeved. s —  J | 
|. CT | fo eS JResewed. o ^ — — — O 


[2] Write “1” clears Rx over run 
interrupt. 


|  — [[i53 |  »— |  JReseved o — — 


OxBEOA | Ox0028 | SPlctls  ![150] | T PN 
a EN] 2-wire Melody, read start bit 
address 
; Transmit data interval, 
ud programmable from 0 to 255 
clock cycles. 
[OS™ | Reserved. O o O 
Oo [Hd | Reserved i O 
PS] TNO Reserved. o | 


4.8.4 SIM Card Interface 


The SIM card interface is implemented according to the GSM SIM card standard and supports T = 0 
protocol only. The SIM card interface is to-transfer data from/to a SIM card in an asynchronous fashion in 
half duplex mode through a bi-directional I/O pin. 


The SIM interface consists of the following dedicated pins. 
e  SIMCLK, SIM clock. 
e  SIMDA, SIM data. 
e SIMPE, SIM power enable. 
e SIMRST, SIM reset. 


4.8.4.1 SIM Functional Description 


The Features for the SIM card controller in SC6600D include: 
e Automatic activation and deactivation sequence. 

Programmable generation of clock to the SIM card. 

Programmable transmission baud rate. 

Support for T = 0 asynchronous protocol type. 

One 16 byte Tx FIFO and one 16 byte Rx FIFO. 

Parity checking and error handling. 


The SIM interface module is designed to support different external SIM driver chips, including TDA8003 
and LM1555. When using TDA8003, the activation and deactivation will be performed by TDA8003 and 
thus activation/deactivation in SC6600D should be disabled. When using LM1555, the activation and 
deactivation of the SIM card is fully controlled by SC6600D. 


Please refer to TDA8003 and LM1555 datasheet and the SIM register document for further details. 


V.1.0.5 Spreadtrum Confidential and Proprietary 65 of 105 


This document contains information on a product under development. 
Soreadtrum reserves the riaht to chanae or discontinue this product without notice. 


(Gy SPREADTRUM 


4.8.4.2 SIM Clock and Baud Rate Control 


The SIM card clock is generated and sent from the SIM card controller to the SIM card. The SIM_CTL1 
register bits [10:8] decide the generated SIM clock frequency. 


SC6600D Device Specifications 


Table 37: SIM clock control. 


| 0 MCU clock 2 


The baud rate that the SIM card controller uses in Tx and Rx is controlled through programming 
SIM_CLK_DVD register. 


The clock output to the SIM card needs to match the baud rate that the SIM card controller uses so that 
the Rx and Tx can be done correctly. 


4.8.4.3 SIM Activation and Deactivation 


For TDA8003, SC6600D controls its activation and deactivation functions by programming its command 
registers using the two-wire serial bus. 


For LM1555, SC6600D controls the activation and deactivation process with the SIM control registers. 
The following are brief list of commands for the activation and deactivation functions. 
e Program active deactiva en bit to 1 to enable the activation/deactivation function. 
e Program do act bit to 1 to start the activation sequence. 
e (Program do deact bit to 1 to start the deactivation sequence.) 
e By programming the auto active deactive to 1, the activation will be executed when a card is 
inserted and the deactivation will be executed when the card is removed. 


4.8.4.4 Activation and Deactivation 


The SIM card controller is implemented with the following modules: SIM card activation/deactivation 
control, SIM card Rx/Tx control, Rx and Tx FIFO and related FIFO controls, SIM card I/O control, and 
SIM card control registers: 


The activation/deactivation control module controls the activation/deactivation sequence of the SIM 
interface. After sending an activate command (writing 1 to SIM CTLO register bit 11) or a deactivate 
command (writing: T to SIM CTLO register bit 12), the activation sequence or deactivation sequence will 
be sent to the; SIM card. With the auto active deactive bit in SM CTLO register (bit 14) enabled, the 
activate/deactivate will be done automatically when card insertion/removal happens. 


4.8.4.5 SIM Data Tx and Rx 


The Tx will start when the tx enable is 1. There is data in the FIFO and the last Rx is completed. The 
tx int mark sets the condition under which the tx int will happen. When the empty entry in the tx fifo is 
less than tx int mark, tx empty int will be set. 


The Rx will start when the rx enable is 1, when the last Tx is done and there is data coming in from the 
data input. The rx int mark sets the condition under which the rx int will happen. When the data entry in 
the rx fifo is greater than rx int mark, rx full int will be set. 


The bit, convention decides the MSB and LSB in the Tx/Rx serial data, logic level decides if the high 


electrical level represents the logic 1 in Tx/Rx serial data, and odd parity bit decides if using odd or even 
parity in Tx/Rx data. 
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In the SIM interface module, a timer is also designed to check if the receive portion is idle for a certain 
period of time and generate an interrupt when it happens. The watch_dog_count_limit defines the idle 
period in data bit streaming. Watch_dog_repeat_en decide if the timer start right after the interrupt is 
acknowledged (the interrupt is cleared). Write 1 to watch_dog_trigger start the timer counting. Any 
activity in the Rx portion will reset the timer counting. 


SC6600D Device Specifications 


4.8.4.6 Rx/Tx Control 


The Rx/Tx control module controls the transmitting and receiving data to/from the SIM card. The SIM 
card controller receives/transmits data according to the data-level and bit-ordering that are specified in 
the Logic_level (bit 1) and Bit_convention (bit 0) bits in the SIM_CTLO register. The data format is: 

10 bits per character, 1 start bit + 8 data bits + 1 parity bit. 


The SIM card controller includes a 16 byte Tx FIFO for data transmission. It uses a pointer to monitor the 
number of data in the Tx FIFO that have not yet been transmitted. The MCU can access the pointer by 
reading the SIM_STS1 register bit 4 to bit 0. 


The SIM card controller also uses a configurable Tx interrupt threshold that can be configured by writing 
to the SIM CTL1 register bit 4 to 7. This field specifies the number of empty characters that should be 
available in the Tx FIFO before issuing an interrupt. Whenever the number of empty characters exceeds 
this value, an interrupt is generated to the MCU. This interrupt is automatically.cleared when the number 
of empty bytes in the Tx FIFO equals or falls below the specified Tx interrupt threshold value. 


The SIM card controller also includes a 16 byte Rx FIFO for data receiving. It uses a pointer to monitor 
the number of bytes in the Rx FIFO that have not yet been read bythe MCU. The MCU reads the 
SIM STS1 register bit 0 to 4 to access the pointer. 


The SIM card controller also uses a configurable Rx interrupt-threshold. Which can be configured by 
writing to the SIM CTL1 register bit 0 to 3. This field specifies the number of unread data that should be 
available in the Rx FIFO before issuing an interrupt. Whenever the number of unread data exceeds this 
value, an interrupt is generated to the MCU. This interrupt is automatically cleared when the number of 
unread data in the Rx FIFO equals or falls below the specified Rx interrupt threshold value. 


4.8.4.7 Retransmission 


The SIM card controller supports retransmission upon detecting an error condition. The SIM card 
controller checks the I/O line from the SIM card 11 bits after the start bits leading edge. If the detected 
UO is a zero (error ACK), it assumes an error occurred and retransmits the byte. If the error ACK signal is 
repeated for the programmable number of times specified in the SIM SHE register. The SIM card 
interface sets the bad Tx parity-error bit in the status register (SIM STSO bit 3) and issues an interrupt. 


For the transmission from.the SIM card controller to the SIM card, when the SIM card controller detects a 
parity error following the-transmission of a data byte, it performs the following sequence: 
e The SIM card interface retransmits the data. 
e If the retransmission succeeds, it ignores the initial failure. 
e |fthe-retransmission fails for the number of times specified in the programmable SIM SHE 
register, the SIM card interface sets the bad parity bit interrupt the SIM STSO register, issues an 
interrupt to the MCU, and stops retransmission of the byte. 


4.8.4.8 SIM Power Supply 


The SIMPE output signal controls the power supply of the SIM card. During the activation/deactivation 
process, SIMPE output is automatically controlled. The assertion/desertion of SIMPE can also be 
controlled by directly programming the SIM_CTLO register bit 7. 


4.8.4.9 Unresponsive Card Detection 


The SIM interface can detect an unresponsive card by means of a watchdog timer function, which 
determines the maximum allowable time that a data byte should take to arrive from the SIM card. The 
MCU can configure the watchdog timer by programming the SIM_WDT register. The watchdog timer can 
function in two modes: auto mode and single mode. In the auto mode, the watchdog timer is continuously 
enabled. In the single mode, the watchdog timer disables itself when a data byte is received from the 
card, or after it has timed out. 
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4.8.4.10 SIM Interface Watchdog 
SC6600D provides two separate watchdogs. 
e One watchdog is used to report Rx idle for a preprogrammed time. 
e The other watchdog is for time out when RX retransmission is on error. 


4.8.4.11 SIM Interface Separate Timing Control 


SC6600D provides separate control registers and counters for Rx and Tx. This provides more timing 
control flexibility. 


4.8.4.12 SIM Card Interface Registers 
Table 38: SIM card interface E (base address: 0x8500 0000). 


[Address | | Bit Pos | R/W__ | Default | Description — — 


0x0000 SIM TX [7:0] W only Writing to this register will send 

a_i eee 
data get transmitted. 
TREE E from HS FIFO. 


bd es _STSO La 


a 
than rx_int_mark 
eee ee 
than tx_int_mark 
pue ee a 
error 
eee 0 ee | 
error 
rome Sa 
or card unresponsive 
al N o e | 
inserted 
Card out Interrupt status bit for card 
[umm LP 
GEN © ls ea Ere 
activation is done 
pu tout Interrupt status bit to show Rx 
Dco demo] Jem 
[5:10] | — | | Reserved. Z  — — | 
0x000C |SIM STS1T | j[t50] [Rony | | | .— | | |  »— O 


debug only. 
Tx fifo count [9:5] Tx FIFO data count, bit9 used for 
MM RENE. eed 


[Ca iseted | (1) | [o Reflect of card in input pin 
[Sim daa sd) | [o Reflect of SIM data I/O pin 


Sim ; active status a Activation status, 
1: activated. 
0: not activated. 


LHS | [0 Busy/in activation process 
[4] | 0 [Busy in deactivation process — 
REINES: T H E SNMN 
o0 [sme — — — [hsa |RW | [| — ——] 
[ee ule} — T 
[Tx empy ie — — — (|[t]] — | — JO Enable bit for Tx empty interrupt. | 
[Rxparty errie —  [[2] — | ^ |0 Enable bit for Rx parity eror | 
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| Address | Signal CT Bit Pos | R/W | Default | Description — | 
| Tx party erie — — [[3] — | [O Enable bit for Tx parity error 
|Unresp_cardie | [4] | — |O0 Enable bit for unresponsive card | 
[Card in ie tS] — | Enable bitforcard-in — | 
[t6] — | [|O Enable bitforcard-out — | 


Early atr i ie Enable bit for early answer to 
reset 


[B | [o |Enabebiforacivedone — | 
H8| — | [o — nae bit for nctime out | 
EGER 2L] eme 

woo [sw gun — peg Wow | | 
— fo interrupt clear bit for rfullint — 
nee eee 


Rx_parity_err_iclr pP Interrupt clear bit for 
rx parity error 
Tx parity err iclr [3] Interrupt clear bit for 


Unresp card iclr i4] | | | [0 | Interrupt clear bit for unresp card 
———— Interrupt clear bit for card_in 


[Card ou icr —— | | [0 | Interrupt clear bit for card out 


ERE — iclr Interrupt clear bit for early 
answer to reset. 


B e Mlerrupt clear pi for actie dore 
| | O05 [Interrupt clear bit for Rx time out. 
—— se [1510] | iD | ][ -  [Reswed  /— |^  À À — | 

0x0018 |SIM CTLO— — — |[150 [R/W o | 


Bit | convention Bit convention: 
0: MSB (bit 7) transmitted first 
perd level UPS a 0: high logic level represent "0" 
1: high logic level represent “1” 
um Ime | P oy ooo 
1: Odd Parity 
Loopback mode [3] Transmit data looped back to 
— ec 


Rx fifo Reset i4] | [O [| Reset the Rx FIFO 
C e A Reset the Tx FIFO 
[Sim rest © | | [|O | Reset the SIM card module 


card 
Card. out; latched This bit will be 1 if card out 
happened. 


Te ene —— — [— — |ü — -[EnabetheSIMRx — -— 
Scenabe — V — —|9-— | eate te Si J 
Piera — — Hl O — — — —— 
a_i 


activation/deactivation procedure 
Auto_active_deactive [14] Enable the auto start of 
al EE m 
card-in or card-out happens. 
level. 


0x001C a “CTL s Oj EMEN AZAR 
"Rx qtmak leo | |o | Receive Interrupt Watermark 
Pray [Transit Intent Watermark 
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[Address | Signal  — |BitPos | R/W | Default | Description — | 


Clock mode [10:8] Select the SIM clock speed. The 
SIM clock is divided from the arm 
bus clock: 

: MCU CLK/2 

: MCU CLK/4 

: MCU CLK/8 

: MCU CLK/16 

: MCU CLK/32 

: MCU CLK/64 
6: MCU CLK/128 

: MCU CLK/256 


Clock enable 11 ERN Enable for the SIM clock output 


- NN the polarity of the sim clk 
P| sea when the SIM clock is 
stopped. 
active/deactive sequence. 

0: slowest, 7: fastest. 


0x0020 |SIM RX CK dvd [15:0] 0x5952 SIM Ra cock disor BIO To 15. — Rxclock divisor bit 0 to 15 
0x0024 | SIM SHE U 5:0] Oooo o 
e eae rane 


mem m [ra |  |0  |Txreransmiümt — - 
—— etu sel HE 13] Select the Tx etu divisor: 
0x111: the Tx etu is decided by 
sim tx clock divisor at address 
0x0034 
Others: the Tx etu is the same as 
Rx etu. 


[p28] ^ — | -œ [Reseved — | 
0x0028 | SIM TGC [50] ^|RW | |] 41] 


p | time V 0] NE Times in bit unit between the 
consecutive byte during data 
transmission to the SIM card. 


d time [15:8] | Times in bit unit between the Rx 
ane Pe Tx. 


0x002C | SIM WDT m 


Watch dog rx tout en _ E Enable the Rx time out watch 
dog 


Watch dog.rtx tout en Enable the Rx retransmit watch 
dog timer. This timer watches 
when Rx retransmission is 
happening and it will flag the 
unresponsive card interrupt when 
the data from the SIM card is 
timed out (no data comes back). 


Watch dog count limit [15:2] 0x200 Watch dog timer limit for Rx 
retransmit watch dog 


0x0030 !SIM INT M [50 [Rw | Jj] — — — .  --—.  . E 
"Rx full masked — — [ O o [Waseditbtiorn ult — — 
| Tx empy masked | [4] | [0 [Masked int bit for tx empty int — | 
[Rx party er masked |] — | [O Mashed int bit for rx parity error | 
| Tx parity err masked — [[3] | [O — |Maskedintbitfortx parity error - 
|Unresp card masked — ||] — | [O0  fMaskedintbitforunresp card — | 
"erede E H8 eed i b ere a 
[Card out masked | | [0  |Maskedintbitforcard out — 


Early atr masked e Masked int bit for early answer to 
reset 
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[Address | Signal — T Bit Pos | R/W | Default | Description — | 
| Active done masked — |[B] — | [O | Masked int bit for active done — 
| y y [[fsg] | .— | f Reserved. .«——  Á— — — | 

0x0034 


ee ee dl 
| Sim_tx_clock_divisor a SALAM Clock divisor bit 0 to 15 for Tx 
data 


0x0038 | SIM_WDT1 [13:0] 0x0200 


Watch_dog_count_limit1 pee pL | Ra a Coa a Watch dog count limit for Rx time 
out. 


4.8.5 Two-Wire Serial Interface 


This serial port is on the MCU side and consists of the following pins. 
e SDA, data. 
e SCL, clock. 


These two pins are also shared with a 3-wire serial port. 


4.8.5.4 Features 


The two-wire serial interface on SC6600D is a two-wire, bi-directional serial bus that provides a simple 
and efficient method of data exchange between devices. It is most suitable Tor applications requiring 
occasional communication over a short distance between many devices. 


In general the two-wire interface defines 3 transmission speeds: 
e Normal: 100 kbps 
e Fast: 400 kbps 
e High speed: 3.5 Mbps 


Only normal and fast modes are supported on SC6600D. Another limitation is that only single master 
operations are supported on SC6600D. 


The main features include the following. 

Software programmable clock frequency 

Software programmable acknowledge bit 

Interrupt driven data-transfers 

Start/Stop/Repeated Start/Acknowledge generation 
Supports Clock Stretching/Wait state generation 
Single Master Operation 

e 8 word buffer mode support 


4.8.5.2  Two-Wire Interface Connection 


The two-wire serial interface uses a serial data line (SDA) and a serial clock line (SCL) for data transfers. 
All devices.connected to these two signals must have open drain or open collector outputs. Both lines 
must be pulled-up to VCC by resistors. To reduce the number of system components, SC6600D provides 
the pull-up resistors on-chip. 


4.8.5.3 Clock Divisor 0 & 1 Registers 

This register is used to scale the SCL clock line. Due to the structure of the two-wire serial interface, the 
controller uses a 4*SCL clock signal internally. The clock divisor register must be programmed to this 
4*SCL bit rate. Change the value of the clock register only when the '2ws en' bit is cleared. Otherwise, 
the register change will be ignored. 2ws_dvdr0 is the lower 16 bits of the divisor and 2ws dvdr1 is the 
higher 10 bit (bit O ~ bit 9 map to clock divisor bit 16 ~ bit 25). 


Example: CLK | = 32 MHz, and the desired SCL = 100 KHz. 


Prescale = E =80 = 0x50 
4x100 kHz 
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Therefore, the reset value is 0x50. 
4.8.5.4 Operation 


4.8.5.4.1 System Configuration 


The two-wire serial system uses a serial data line (SDA) and a serial clock line (SCL) for data transfers. 
All devices connected to these two signals must have open drain or open collector outputs. The logic 
AND function is exercised on both lines with external pull-up resistors. 


The two-wire serial controller implemented here is a single master device; therefore it starts generating a 
clock as soon as it is enabled. The user should program the clock to the desired value before starting 
any transfers. 


Data is transmitted synchronously to SCL on the SDA line on a byte-by-byte basis. Each data byte is 8 
bits long. There is one SCL clock pulse for each data bit with the MSB being transmitted first. There is an 
acknowledge bit following each transferred byte. Each bit is sampled during the high period of SCL; 
therefore the SDA line may be changed only during the low period of SCL and must be held stable during 
the high period of SCL. A transition on the SDA line while SCL is high is interpretedyas a command 
(START or STOP command). 


4.8.5.4.2 Two-wire Serial Protocol 


Normally, a standard communication consists of four parts: 
1. START signal generation 
2. Slave address transfer 
3. Data transfer 
4. STOP signal generation 


EC A E E E E e CIC CHER CIC fe 


Figure 10:\Two-wire serial interface protocol. 


4.8.5.4.3 START signal 


When the bus is free/idle, that is-no master device is engaging the bus (both SCL and SDA lines are 
high), a master can initiate a transfer by sending a START signal. A START signal is defined as a high- 
to-low transition of SDA-while SCL is high. The START signal denotes the beginning of a new data 
transfer. 

A repeated START. is; a START signal without first generating a STOP signal. The master uses this 
method to communicate with another slave or the same slave in a different transfer direction (e.g. writing 
to device to reading from device) without releasing the bus. 


The controller generates a START signal when the start bit in the 2ws command Register (0x86000004) 
is set and the read or write bit is set. Depending on the current status of the SCL line a START or 
Repeated START is generated. 


4.8.5.4.4 Slave Address Transfer 


The first byte of data transferred by the master immediately after the START signal is the slave address. 
This is a seven-bit calling address followed by a RW bit. The RW bit signals the slave data transfer 
direction. No two slaves in the system can have the same address. Only the slave with an address that 
matches the one transmitted by the master will respond by returning an acknowledge bit by pulling the 
SDA low at the 9th SCL clock cycle. 


The controller treats a Slave Address Transfer as any other write action. Store the slave device’s 


address in the 2ws_command register and set the write bit. The controller will then transfer the slave 
address on the bus. 
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4.8.5.4.5 Data Transfer 


Once successful slave addressing is achieved, the data transfer can proceed on a byte-by-byte basis in 
the direction specified by the RW bit sent by the master. Each transferred byte is followed by an 
acknowledge bit on the 9th SCL clock cycle. If the slave signals a No Acknowledge (NACK), the master 
can generate a STOP signal to abort the data transfer or generate a repeated START signal and start a 
new transfer cycle. 


If the master, as the receiving device, does not acknowledge the slave, the slave releases the SDA line 
for the master to generate a STOP or repeated START signal. 


For writing data to a slave, store the data to transmit in the 2ws_command register and set the write bit. 
For reading data from a slave, set the read bit. When the transfer is done, an interrupt is generated to the 
MCU. The 2ws_command bits 8 to 15 contain valid data. The user may issue a new write or read 
command at this time. 


4.8.5.4.6 STOP signal 


The master can terminate the communication by generating a STOP signal. A STOP'signal is defined as 
a low-to-high transition of SDA while SCL is at logical ‘1’. 


4.8.5.5 Arbitration Procedure 


Since the two-wire serial controller supports single master configurations only, no Arbitration logic is 
added to the controller. Only clock synchronization is supported since slave devices can use this 
mechanism for clock stretching. 


4.8.5.5.1 Clock Synchronization 


Since the logical AND function is performed on the signals, a high to low transition on SCL or SDA affect 
all devices connected to the bus. The SCL clock signal can-be synchronized between multiple masters 
using this feature. Each device starts counting its SCL(ow period when the current master drives SCL 
low. Once a device’s clock has gone low, it holds the SCL line low until the clock high state is reached. 


SCL 


start counting : i 


| 
| Resulting SCL 
low period here | | | 


Figure 11: Clock synchronization on the two-wire serial bus. 


4.8.5.5.2 .Clock Stretching 


Slave devices can use the clock synchronization mechanism to slow down the transfer bit rate. After the 
master has driven SCL low the slave can drive SCL low for the required period and then release it. If the 
slave's SCL low period is greater than the master's SCL low period, the resulting SCL bus signal low 
period is stretched, thus inserting wait-states. 


4.8.5.6 Programming Examples 


4.8.5.6.1 Example 1 
Write 1 byte of data to a slave. 


Slave address = 0x51 (b"1010001") 
Data to write = OxAC 
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Two-wire Serial Sequence: 


Generate start command 

Write slave address + write bit 
Receive acknowledge from slave 
Write data 

Receive acknowledge from slave 
Generate stop command 


Commands: 
Write 0xA225 to 0x86000004 (address + start bit + write cmd + iclr bit). 
-- Wait for interrupt -- 


1) 


2) 


Read 2ws_ack bit from 0x86000004, should be ‘0’. 
Write OXAC15 to 0x86000004 (data + stop bit + write cmd + iclr bit) 


-- Wait for interrupt -- 


3) 


s AAR AARARRARARAARAAEE 


Read 2ws_ack bit from 0x86000004, should be ‘0’. 
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1 
l 
SDA N Sart \ / \ J \ Wi/ ack | \ / \ / 


Figure 12: Two-wire serial port write example. 


4.8.5.6.2 Example 2 


Read a byte of data from a peripheral memory device. 


Slave address = 100_1110 
Memory location to read from = 0x20 


Two-wire Serial sequence: 


Generate start signal 

Write slave address + write bit 
Receive acknowledge from slave 
Write memory location 

Receive acknowledge from slave 
Generate repeated start signal 
Write slave address + read bit 
Receive acknowledge Trom slave 
Read byte from slave 


) Write no acknowledge-(NACK) to slave, indicating end of transfer 
) Generate stop signal 


Commands: 
Write 0x9C25 to 0x86000004 (slave address (W bit) + start bit + write bit + iclr bit). 
-- Wait for interrupt -- 


1) 


2) 


Read 2ws ack bit from 0x86000004, should be ‘0’. 
Write 0x2005 to 0x86000004 (memoery address + write bit  iclr bit). 


-- Wait for interrupt -- 


3) 


4) 
5) 


V.1.0.5 


Read 2ws ack bit from 0x86000004, should be ‘0’. 


Write 0x9D25 to 0x86000004 (slave address(R bit) + start bit + write bit + iclr bit). 
-- Wait for interrupt -- 


Write 0x001B to 0x86000004 (stop bit + read bit + tx ack + iclr bit). 
Read 0x86000004 to get the read data D7 to DO; 
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c First command sequence >< Second command sequence y i c 
[ 


Third command sequence 1 Fourth command sequence f 
SCL Eaa Saara TS 
SDA Jab R aj bo 


Figure 13: Two-wire serial port read example. 


4.8.5.7 Two-Wire Serial Port Control Registers 


Table 39: Two-wire serial port control registers (base address: 0x8600 0000). 


[Address [Signal — Bin Pos | R/W Default [Descripiom — — — — — — — — 
Ox0000 [2ws coni — [89] [RW |<. — 
went 1: —[ o —[Zwsmerp — — — — — | 
ws ak [lj] | [0 | 2we received ack value — | 
ws buy 1 7 | — [0 — [2wsdaainevaue —— | 
wsie —  -[B| |. lo -[2wsmtemptenabe — — 
[2w en — [M | [0 = [2wsmodweenabe — — | 
C2wsomdbuíen | [5] — | — |.) Enable the command buffer mode | 


2ws_cmd_exec [6] Start to exec the command in the 
command buffer 
Poe seme [BLP [eines aaia 
machine. 


[2ws omdbuf wpir | H210 -|. [0 | 2ws command buffer write pointer — | 
C2ws cmdbut ror [i533]. — | — 2ws command buffer read pointer — - | 
Ox0004 |2ws command —[[iS0] [RW | — ] | —] 
mak — — [lH] | o [?wsmimupdearbit 
Rak f — | |_| 2ws transmit ack that need to be send — | 
FOmd wie © 7 | — |0 — 2ws write command — | 
[Omdread .—. [D] | [0 | 2ws read command — | 
Cmd sopa Ja — | || 2s stop command — | 
Cmd sat — [B] — | ——|0 — [2wsstrtcommand — | 


2ws data ; 2ws data received or data need to be 
transmitted 


0x0008 [15:0] 0x40 2ws clock divisor [15:0], default is 0x40. 
0x000C [15:0] | RW |o | 2ws clock divisor [25:16], default is 0x0. 


0x0010 [15:0] pe i Write with bit 0 set to 1 will reset the 2ws 
module. 


0x0014 2ws_cmd_buf [15:0] R/W Write command to this register will save 
the command to the command buffer. 
Read from this register after the 
commands are all finished will return the 
results of the corresponding commands. 
The format of the command and the 
return result is the same as 
2ws_command register. 
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4.8.6 Keypad Interface 


SC6600D provides a keypad interface that supports up to a keypad array of 6 x 5, or 30 keys and it 
consists of the following pins. 


e KEYOUT [5:0], 6 row outputs. 
e KEYIN [4:0], 5 column inputs. 


No external pull-up resistors are needed when the internal pull-up at the input pads are enabled, see 
Figure 14. 


(Internal Pullups) 


Keyout 2 
Keyout 3 


Keyout 4 


Keyout 5 


Keyin 0 
Keyin 1 
Keyin 2 
Keyin 3 
Keyin 4 


Figure 14: Keypad connection. 


The keypad controller find the key-pressed by periodically scan through the key matrix. Programming the 
control register, which is clk divisor and clk divisor, controls the scan speed. 


The keypad control logic provides two modes of operation, non-time-out mode and time-out mode. 


4.8.6.1 Non-Time-Out Mode 


In this mode, the keypad scan circuit will periodically scan through all the keys and if a key is pressed, 
the scan circuit-will stay at this key until the key is released or the keypad interrupt is cleared. After that, it 
will scan the: next key. 


4.8.6.2 Time-Out Mode 


In this mode, the keypad scan circuit will periodically scan through all the keys and if a key is pressed, 


the scan circuit will stay at this key for a preset period of time or until the keypad interrupt is cleared and 
then continue to scan the next key. 


Thus, in Time-Out Mode, the software can detect 2 keys pressed at the same time while in Non-Time- 
Out Mode only one key press can be detected unless the software can clear the interrupt fast enough. 


If a key is pressed, and the interrupt is cleared, the interrupt will be set again when the scan circuit goes 
back to that key. It does need more than 1 interrupt to check the key release. 
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The mode select bit is at register at 0x8700 0004 bit 1, and the time period before scan to the next key is 
set by register at 0x8700 0014, bits 15:6. The time unit is base on the scan speed while the scan speed 
is defined by register at 0x8700 0010 bits 15:0, and 0x8700 0014 bit 5:0. 


4.8.6.3 Sleep Mode 


During sleep, all keypad inputs are OR'ed together to generate a wakeup trigger whenever a key is 
pressed. 


4.8.6.4 Keypad Registers 
Table 40: Keypad control registers (base address: 0x8700 0000). 


0x0000 |Keypad sts — [150] |Rony | — | —. 49 — ë | 
Kewadi | O Raya ntemupt — — — — — 
[Time out — — |[] | — |  Jrimeouintert — . "^ | 
[Rowcout —  |[42] | |  —  j|Rowcomtr ——-—— — Žž | 
[Column cout — | [7:5] | | | Column counter |. ^ ——— 
oo EO 
P PIE T Y 

0x0004 |Keypad cl. — ![t50] [RW | | — o ë ek 
| [0  |Keypadinteruptenable — | 
Reread mean oe E — 
[Keypad enable | (2) — | |O | Keypadenable — — ^ ^ — 


Read iclr en [3] When this bit is 1, keypad interrupt will 
be cleared by read the keypad status 
register. 


[Row4 en —  |[4 — | ON Enable bitforrow4 | 
[Row en — — |[] |  j|O JEnablbiforrow5 | 
Boug en Jle] — | «JO Enable bitforrow6 —— ^ | 
[Rowz en —  |[] | «~v |o Enable bitforrow7 — — | 
[Co3 en —  |[B] — | <> |o Enable bitforcolumn3 | 
fe e Ó— 
[Spken [nog <} — |! Speaker Interruptenable — | 
[Unused [tJ ^| — | Reserved —  —  —  — — | 

| Key detect time | [15:12] | |O | Key in detection delay time. — | 

0x0008 |Keypad icr — 1 HRO |Wony | | — 0 0 0 0 | 


Keypad int iclr T Write 1 to this bit will clear the keypad int 
status bit. 
bill La 
tout interrupt status bit. 


[2] | | Reserved —  — — —— | 


RR d Write 1 to this bit will clear the PBINT 
status bit. 


[4 | | | Reserved — | 


Spk int iclr [9] Write 1 to this bit will clear the DITE 
poen —À status bit 


[15:10] S ~ 
0x000C | Keypad polarity | [12:8] 


Row polarity " 7] EM Internal row output XOR with this value 
Tn I mo to generate row output. This register is 
used to control the row output polarity. 
Column_ polarity [12:8] Ox1F Column input XOR with this value to 
generate the interrupt column input. This 
register is used to control the column 
input polarity. 


L— — — — [mex [Reseed . — — 
Ox0010 | Ck divisor [i59] [ew |) —[ ——— ———— S S 
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ee ee a a x] 
Ox0014 lek dvs — [[i50] [RW | | SSCS 
S 1 TH H 1 H S 
R — iiS] | |o Time out counter value 
Ox0018 [Masked TRR [Romy T 


Masked kpd int lor Keypad interrupt masked by the interrupt 
enable bit. 


peus | tout int B WEN S dod timeout interrupt masked by the 
EN out eec ee ME enable bit. 


l int ae This bit reflects the charger_int input 
value. Charger interrupt comes from 
analog circuit. 


pbutton_int [3] This bit reflects the pbutton_int input 
value. Please note the pbutton_int input 
share the pin with the.zbus address 3. 
Chip pin control register sel_reg5 [7:6] 
need to be 0 to select charger_int. It is 
selected by default. 


sae] U are — 
eee int Speaker interrupt masked by speaker 
— o) enable bit. 


0x0028 Bi uM 


Pbint detect time [3:0] PBINT ———— detect time. If pbint cnt en 
bit is high, PBINT has to keep high for a 
period before it generates the interrupt to 
the MCU. The detection time is this 
register value multiplied by the RTC 
clock cycle. An interrupt will be 
generated after the detection time has 
passed, the interrupt status will be 
latched at PBINT status bit, and the 
MCU is able to clear it through pbint iclr 
at keypad iclr register bit [3]. 


——— 
ELEM EMEND PBINT latched status 
Pbinthod en deg | T | 


Pbint_detect_en 50 IRDEDWOTURIPENTINS UE bit high enable PBINT delay by the 
detect time. 


Pbint cnt. en [31] If this bit is "0", PBINT raw status will 
pass to interrupt controller without latch, 
the raw status shows in pbutton int at 
address 0x0018. When this bit high, 
PBINT rising edge will be latched, the 
latched status shows at pbint status bit. 


0x002C [5:0] | Rony | . PBINT counter value 
0x0030 | Pbing cnt reg [30]  |Rony | | PBINT latched counter value 


4.8.7 Pulse Width Modulation Outputs 
SC6600D provides two PWM outputs that can be used to control a ringer or buzzer. 


SC6600D generates the two PWM output signals from the MCU side, PWM A and PWM B. PWM Ais 
the combination of two identical but separately programmable PWM circuits, PWMO and PWM1. The 
outputs from the two circuits are toggled at a rate of the PWMO pre-scaled clock rate. By only enable the 
PWMO or PWM1, the PWM A can also be the PWMO or PWM1 output. PWM B is the output directly 
from the PWM3. Figure 15 shows the organization of PWM module. 


V.1.0.5 Spreadtrum Confidential and Proprietary 78 of 105 


This document contains information on a product under development. 
Soreadtrum reserves the riaht to chanae or discontinue this product without notice. 


(Gy SPREADTRUM 


SC6600D Device Specifications 


Toggle 
Switch 


Speaker 


SC6600 


Figure 15: PWM module block diagram. 


The operation of each of the PWM circuits is as described below. 


The PWM uses the MCU peripheral bus clock to generate two pulse trains: 
e A low frequency pulse train programmable to around 200 — 500 Hz. This is.the Tone signal. 
e A high frequency pulse train around 40 kHz with a variable duty cycle: This is the Mod signal. 


The two pulse trains are mixed to produce the PWM output. The frequency of this output is the frequency 
of the Tone; the volume is dependent on the duty cycle of the Mod. The-frequency of the Tone and the 
duty cycle of the Mod are programmable so that complex tones can be generated. 


A PWM functional block diagram is shown in Figure 16. 
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Clock 
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Clock Dvdr 
Register 


Data Pattern 
Register 


Figure 16: PWM module functional block diagram. 


The Mod counter circuit is an 8-bit counter that is clocked around 4 MHz, which is the frequency of pre- 
scaled clock. The counter counts to the value set in the counter register and is then reset to 0. The 
default value of the counter register is decimal 100. The duty cycle register is a programmable 8-bit 
register. The duty cycle for the Mod is written to this register. The comparator function compares the 
counter output with the value of the duty cycle register. The output from the comparator is determined by 
the following rule: 
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If Counter Value <= Duty Cycle Register, Comparator Output = 1, else Comparator output = 


The output from the comparator is the Mod signal. The duty cycle of the Mod signal is programmable by 
writing to the duty cycle register and to the Mod counter register. If the Mod counter register default value 
is used (decimal 100) the frequency of the Mod signal is pre-scaled clock /100. 


The Clock Divisor Register is a programmable, 10-bit register. The divider circuit divides down the pre- 
scaled clock input by the value of the register to yield an output signal. The output from the divider is 
used to clock the Data Pattern Shift Register. 


The Data Pattern Shift Register is a 32-bit serial shift register. The contents of the programmable Data 
Pattern Latch register are downloaded to the Data Pattern Shift Register to set the initial value of the shift 
register. 


The output from the shift register is the time pulse train, Tone. This output is also fed back to the register 
input so that the same series of 32 bits are continuously cycled through the register. The-data pattern is 
cycled at a frequency of (pre-scaled clock)/(clock divisor)/32. 


The Mod and Tone pulse trains are ANDed to generate the output from the PWM circuit. 


4.8.7.1 PWM Registers 
Table 41: PWM control registers (base address: 0x8800 0000). 


[Address [Signa — Bit Pos [RAW | Default J Description — 7  — ] 
0x0000 | Pwm0_prescale — [i59] [RW |] SS 
Ok presar — rg f | > NT loc preser — — 
—— —[PWMüenbe —— — - — - 
0x0004 |Pwmocn [nso [RW [SOS 
[ 7L —— PW mod counter —  — 
a e e 
[00008 [Pwmo dvi —  - [i50] [RW [0 | PWMOtone divisor — | 
Fx000C | Pattern rego 150 [[150] >| RW [0 | PWM 0 pattern register low bits — | 
0x0010 | Pattern_reg0_31_16  [[150]. | RW |0 | PWMO pattern register high bits —| 
0x0014  |Pwmi prescde — [i59] RW | [| — — oS S S 
Ck pesca — fm [| Pi cio prescaler — —] 
HB| i enable 
Ox0018 |Pwmicm [itso] [AW | — [| SSCS 
Fontes — ge e E ——L— — | PWHT med sous — — —] 
Duy regi — liss | | — - PWM mod duty cycle 
oe [Pwmi dvi — [i59] RW [0 | PWM T tone divisor — | 
[0x0020 —[Pattem regi. 150 |1150] | Aw [0 | PWM1 pattern register low bits — | 
L0x0024 | Pattern regi 31-16 | [150] | RW [0 | PWN11 pattern register high bits —| 
0x0028  |Pwm prescae — [i59] [RW | — — SS 
Ok presar — ir T E los preser — — 
rw enable 
Ox0080 | Pwma ont HHL | SSS S 
e [ut | a CCC ——] 
Duty eg tse) | | | PWM2 mod duty cycle — -— 
[00030 [Pwm2 dvi | [150] RW [0 — -|PWM21onedivisor 
F0x0034 | Paten reg2 150 | [15:0] | Aw [0 | PWM 2 pattern register low bits — | 
L0x0038 | Pattern reg? 31_16 |1150] | RW |0 — — | PWM2 pattern register high bits — 


Please note: 
e There are 3 PWM modules. Only 2 outputs are going out of the chip. The first output is a 
combination of PWMO and/or PWM1. The second output is from PWM2. 
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48.8 MCU GPIO 


SC6600D provides up to 59 GPIO pins from the MCU side, GPIO [58:0]. However, many of the pins are 
multiplexed with other functions and system design trade-off must be exercised on selecting them. 


All the GPIO pins can be programmed to be either input or output. When in input mode, they can be 
programmed to trigger interrupt to the MCU. 


4.8.8.1 MCU GPIO Control Registers 


GPIO pin15-00 Register Base Address: 0x8A00_0000 
GPIO pin31~16 Register Base Address: 0x8A00_0080 
GPIO pin47~32 Register Base Address: 0x8A00_0100 
GPIO pin58~48 Register Base Address: 0x8A00_0180 


Charger-interrupt GPIO (input only) register base address: 0x8A00_0180 bit 2 (GPIO50) 
Analog GPIO (input only) register base address: 0x8A00 0180 bits 3-6 . (GPIO54~51) 
Analog GPIO (output only) register base address: 0x8A00. 0180 bits 7-10 (GPIO58-55) 


Table 42: MCU GPIO control registers (base address: 0x8A00 0000). 


adress Signal Sit ros Default Bescription e 3] 
GPIODATA [1150] [RW |o [GPIO data register 


bull oid NE NN GPIO data mask register, GPIO pin can be 
read and written if the mask bit is “1” 
0x08 GPIODIR [15:0] GPIO direction 

1: configure pin to be output 


0: configure pin to be input 


ndi GPIOIS ui 0] OxFEFF-.'| Interrupt sense register. 
0: detect edges 

E GPIOIBE inii 0] Interrupt both edges register. 
1: both edges trigger an interrupt, 
0: interrupt generation event is controlled 
by GPIOIEV 

0x14 GPIOIEV [15:0] OxFFFF | Interrupt event register 
1: rising edges or high levels trigger 
interrupts. 
0: falling edges or low levels trigger 
interrupts. 


E 8 AS ME 0] eL mask register 
1: corresponding pin is not masked 
" corresponding pin interrupt is masked 


ul uw nil 0] R ul Row interrupt status, reflect the status of 
interrupts trigger conditions detection on 
pins (prior to masking). 
1: interrupt condition met 
0: condition not met 
0x20 GPIOMIS [15:0] R only Masked interrupt status 
1: Interrupt active 
0: interrupt not active 
0x24 GPIOIC [15:0] W only Interrupt clear 
1: clear edge detection interrupt 
0: no effect 
0x40 GPIOITCR [0] R/W Integration test control register 
1: In integration test mode 
0: Normal mode 
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0x44 GPIOITOP1 [15:0] W only Integration test input read/set register. In 
integration test mode, writes specify the 
value to be driven on the GPIOMIS lines. 
Read GPIOMIS checks interrupt active. 


SC6600D Device Specifications 


0x48 GPIOITOP2 | [0] W only Integration test input read/set register. In 
integration test mode, reads return the 
value of GPIOINTR. 


4.8.9 Auxiliary Analog-to-Digital Converter (ADC) 


SC6600D provides five general-purpose ADC inputs and they can be used to monitor analog variables in 
the system, e.g., temperature, touch panel, and other house keeping parameters. In addition, two internal 
inputs are provided for battery voltage and charger program voltage measurement. 


The auxiliary ADC consists of the following parts: 
e Input mux, which selects one of the five analog inputs and sends it to the converter. 
s A 10-bit analog-to-digital converter (ADC), which converts the analog input'to a digital word. 


Whenever an input is selected the ADC automatically powers up. At the end oT the conversion, the ADC 
sends an interrupt to the MCU and then automatically powers down. The-MCU then can read the digital 
value from the result register. 


Analog Input 0 
Analog Input 1 
Analog Input 2 
Analog Input 3 Register Digital Output 


Analog Input 4 EX 
ko 


Analog Input 5 
Analog Input 6 
Figure 17: Auxiliary ADC. 


Two different voltage ranges of analog input can be measured with the build-in resistor dividers. 
AUXADCS1 [4:0] corresponds to the 5-channel analog input resistor divider. AUXADCS1 [4:0] being high 
enables the resistor divider. Normally, with resistor divider the analog input voltage range is 3.5 V, 
without the resistor divider the analog input voltage range is 1.2 V. 


Note: 


e The input resistor divider is not available for ADC3, and therefore the analog input voltage range 
for ADC3 is only limited to 1.1V. 


4.8.9.1 Auxiliary ADC control registers 
Table 43: Auxiliary ADC control registers (base address: 0x8B00_0000). 


[Address | Signal__| Bit Pos |R/W — | Default | Description — — — | 


0x0000 ADCCTL ADC input mux control. Each bit corresponds 
to one input. When one bit is high, the 
corresponding input is selected. Only the data 
with all zeros or one bit one and other bits are 
zeros can be written into this register. If all 
input bits are ones, this register is set to zero. 
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Address T Pos [RW Default | Description ———————— 
|U] — |  — [0 X ADC calibration bypass 
i8] [| [o  . | ADC test enable. 


[13:9] AUXADCS1 [4:0]. Five channel input resistor 
divider enable. 
(Note: The divider is not available for ADC3.) 
1: Enable the divider 
i Disable the divider 


DUE 
0x0004 | ADCR m aoe E ADC result 
RESI PT | Reserved. «— y 


4.9 Real Time Clock 


The MCU sub-system provides real time clock support. 
The day counter has 16 bits and therefore can count for 65,536 days. 


4.9.1 Real Timer Clock Registers 
Table 44: Real time clock registers (base address: 0x8900 0000). 


[Address [Signal | Bit Pos | RW | Default | Description — — — — — | 
0x0010 | Second update | [5:0] |W only | | Write to update second count 
[0x0014 Minute update | [5:0] | Wonly | | Write to update minute count —  — 
rasgos Hour update | [4:0] —[Wonly-[ | Write to update hour cout | 
FOx001C | Day update | [15:0} | Wonly | | Write to update day count — - 
0:030. Rte tonta kso RW | MarCom — — — ——3] 
L  — [8 | See interrupt enable 
a C R G G C 7 T ———— —— —] 
Hore = |ø [| |o | Hour interrupt enable. — — - | 
aru AO CL: E—— 10 -— a ————— O 
"Alam i — —[HM] —]| — lo | Afar interrupt enable 


Hour. ` format sel [5] Hour format select 
0: The read back hour count is formatted 
as 0 to 24. 
1: The read back hour count is formatted 
as 0 to 12, and bit 4 represent AM (0) or 
PM (1). 


E E 

0x0034 m e e ers — — — — — 
[Jo Secondinterrupt ———— — — | 
e — a e — — — 

[Hou inn — — |[] — | fO — JjHouwintept — — —  — — | 
|Dayint — [B] | JO JjDayitempt — — —  — O 

[Am int — ——  |[4] — | |O Alarminterupt S 

PHP. aec 8] — [ere emite cene iT 


Rer TRAP Second interrupt is cleared by writing 1 to 
this bit 
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| Address | Signal |BitPos | R/W___| Default | Description — | 


Min int clr [1] Minute interrupt is cleared by writing 1 to 
this bit 


Hour int clr [2] Hour interrupt is cleared by writing 1 to 
this bit 

Day. int clr EAE Day interrupt is cleared by writing 1 to this 
bit 

Alm int clr LEN Alarm interrupt is cleared by writing 1 to 
this bit 


0x008C [Ric int masked | [150] |R/W |  [RTCintemuptmasked | 
[Sein masked [D] | o | — — — — — — — —] 
[Min masked [[l] [| — —[0 — | J 
How im masked |] [| o — | — 1] 
Day m mased [I] | — [0 | SSCS 
Am int masked []4] — | [0 |. | 


4.10 GEA Accelerator 


4.10.1 GPRS Encryption Algorithm (GEA) 


GEA algorithms are options for the GPRS channels and SC6600D supports both GEA 1 and GEA 2. The 
GEA accelerator is controlled by the MCU. The accelerator generates the cipher bit steam, and the MCU 
performs the final XOR of the bit steams. 


4.10.2 GEA Accelerator Control 
Table 45: GEA accelerator control registers (base address: 0x8D00_0000). 


| Bit Pos | R/W , | Default | Description —  — — | 


| Signal —  — 

to TABLE depending on WORD LEN 
0x8D00_0C7F 
0x8D00 0C80 [1:0] R/W 0: Encryption Disable 

1: GEA encryption 

2: GEA Il encryption 

3: Reserved 

| 


[Reseved [ma | — 


0x8D00_0C84 WORD LEN R/W Specify how many words (2 bytes) of 
key stream need to be generated. 
Max 800. 


rat | | - fReewd — — | 


[DiR — fma RW |o Single pear — — — — 
anni neas | Ke ET — [150] [RW [o [FistwodoKc —  - | 
[08000 0C8C | Keisti [150] |RW [0 | SecondwordofKe — | 
[08000-0090 Teas [i50] [RW 0 [ThidwodofKc —  -] 
[0800-094 Kcl6348| — [[150] [RW [o — —[FouthworlofKc | 
[08000-0098 |INPUT[ISO] [150] [RW [o [FistwodofINPUT —  — | 
[08000-0090 |INPUT[Si-16| | [15:0] [AW [0 | Second word oi iNPOT — 


0x8D00_0CA0 | GEA START R only Read this location to start GEA key 
stream generation 


0x8D00_0CA4 | POLL REG R/W This is the polling register, when 
high, indicating GEA key stream is 
ready. Software is responsible for 
clearing it after read 
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Table 46: MCU global registers 


(base address: Ox8BOO 0000). 


SC6600D Device Specifications 


| Address —  |Signal —  |BitPos | R/W | Default | Description — — — | 


0x8BOO 0000 | ADCCTL 


0x8BOO 0004 | ADCR 


0x8BOO 0008 | GENO 


0x8B00 000C | PCTL 


V.1.0.5 


[50] [RW |  »—  . 


desee 


SSL 
[90] | 
[15:10] 


i 0] — 


10] 
[11] 


[12] 


i To [Oo — — | 
Hugo | [O0 — — | 
eu 

tl 


ADC input mux control. Each bit 
corresponds to one input. When 
one bit is high, the corresponding 
input is selected. Only the data 
with all zeros or one bit one and 
other bits are zeros can be written 
into this register. If all input bits are 
ones, this register is set to zero. 


ADC calibration bypass 
o0 = |ADC test enable. 


EA — AURASSES [4:0]- Five channel 
input resistor divider enable. 
Note: The divider is not available 
on ADC3. 

1: Enable the divider 

0: Disable the divider 


G ral. MCU soft reset, 
active high. MCU sets this bit, and 
after delay of 15 clocks, this bit 
changes to low. 


Mcu pllpd en, PLL power down 
enable 


Sys pd: system power down 


CIK mcu div [3:0]. MCU clock 


LN 


divisor. If clk mcu div = N, the 
MCU clock frequency is the PLL 
output frequency divided by (N+1). 
clk dsp div [3:0]. DSP clock 


UL 


"pad dsp 
ctl [8] 


Spreadtrum Confidential and Proprietary 


divisor. If clk dsp div = N, the 
DSP clock frequency is the PLL 
output frequency divided by (N+1). 
test mode (testmodep). This is 
connected to all TeakLite related 
clock-gating cells. When this bit is 
1, all those clock gatings are 
disabled. 
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| Address — | Signal T BitPos |R/W  |Default — |! Description — | 
A an | aoe PM 

ctl [9] clock gatings are disabled. 
M S a eraa monay o 

ctl [10] external z- space memory. 


[15:11] ~pad_dsp_ | strap_bits [4:0], TeakLite strap 
ctl [15:11] | bits. 

[0] = EXTP (ZD [0]), external 
program mode 
[1] = TESETP (ZD [1]), test mode 
[2] = BOOTP (ZD [2]), boot mode, 
i.e., start from address OxFFFE 
[3] = DBGP (ZD [3]), debug mode 
[4] = URSTP (ZD [4]), user reset to 


i LAN 
0x8BOO 0010 HERE a sets this bit by signal 
LN E ES i a sets this bit by signal 
dsp_frq.pls 
R only meu "irq: MCU sets this bit, and 
after delay 15 clocks, the bit 
changes to low 
R only mcu frq: MCU sets this bit, and 
after delay 15 clocks, the bit 
changes to low 


adc irq: The bit is set by signal 


adc irq pls 
R only vbc_irq: The bit is set by signal 


vbc dsp int 


[A6] N 


R only 


Reserved 

mon irqO0: The bit is set by signal 
mon irqO pls 

Ha neg mon_irq1: The bit is set by signal 


mon irq1 pls 
mon irq2: The bit is set by signal 


unn 
a aa 
[11] R only 
mon irq3 pls 
[12] R only mon irg4: The bit is set by signal 
mon irg4 pls 
a i 
Oo 
MEE 
bo 
L 
L 
L 


mon irg2 pls 
mon irq3: The bit is set by signal 


mon irq5: The bit is set by signal 
mon irg5 pls 

mon irq6: The bit is set by signal 
mon irg6 pls 

mon irq7: The bit is set by signal 
mon irq7 pls 

Write “1” clear DSP irq 

Write “1” clear DSP frq 


Write “1” clear adc irq (internal 
control register) 
Write “1” clear vbc irq (internal 
control register) 


0x8BOO 0014 | CLR 
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| Address —  |Signal — | Bit Pos [R/W__ | Default | Description — — — — | 
Ea | Write T clear moniras | 
[12 | | [|WMmte"'cearmon irgd | 
[is] | — [|  — Write “1” clear mon iras | 
oa |. | Write “1” clear mon_irg6 | 
(is) | .— ]| f Write” clear monirg7 — | 


0x8BOO 0018 | GEN1 CLK_DLY [3:0], MCU clock delay 
control for off-chip output. The 
nominal delay is 2 ns times the 
value of [2:0], and [3] inverts the 
clock. 
clk_vb_div [8:0]. VB clock divisor. 
If clk_vb_div = N, the VB clock 
frequency is the PLL, output 
frequency divided by (N+1)*13. 
vb_clk default value is 1MHZ 
gea eb, GEA enable 
enable 
testmodep mcu, gate clock 
disable 
Syst en, system timer enable 
Reserved. 
Reserved. 
Arm boot md1 
erclk eb2 
[31:30] Dcam CIK sel, select pin ARMCLK 
output 
“0” clk mcu, 
“1” clk mcu divided by 2 
"2" clk mcu divided by 4 


0x8BOO 001C | PCMCIA CTL CLK PCM DIV [3:0], clock divisor 
for the PCMCIA interface. If the 
value is N, the frequency of the 
PCMCIA clock is the PLL output 
frequency divided by (N+1). 
CLK PCM EN, enable PCMCIA 
interface 


The register value do not change 
on MCU reset, it can only be 
cleared by reset ext rst b. 
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Address 


0x8B00_0024 Sone — MN [15:0] LS PLL frequency control 
[15:8] M 
[7:0] N 
PLL frequency = input frequency * 
M/N 
The MCU can change this register 
Kian GEN!1[9], pllmn ' is high. 

st be greater than 


0x8BOO 0028 | LDO CTL iden “bps When set, VDD will be 
powered down (LDO bypassed). 
Ido bp18 rst. When set, VDD will 
be powered on (LDO bypassed 
reset). 


[2] Ido. bprfO 
Ido bprfO rst 
Ido bprf1 

I5] — | do bprfi «st 
do bpio 
do bpio- rst 
do..bpmem 


do bpmem rst 
do vref27 
Ido vref27 rst 
do bppll 

do bppll rst 
do bpvbo 

do bpvbo rst 
do bpvb 

do bpvb rst 


LO 
o å O 
o | 
jo. 
o åy 
fo 
[O0 åy 
pO. 
O 
CE 
[O A 
ow | 
HO 
po. 
o 
CoE 
[O [ido bpd3v 
fo 
L0 | 
EE 
o 
o y O 
o y O 
mE 
o yä O 
pO. 
o 
DO 
UTE 
E 


do bpd3v rst 

do bpvbb 

do bpvbb rst 

do bpaux 

do bpaux rst 

do bpsim 

Ido bpsim rst 

fsm ldorfbp en. When set, LDO1 
and LDO2 will be off in sleep 
mode. 


LDO will be off in sleep mode. 
LDO will be off in sleep mode. 
LDO will be off i in sleep mode. 


[0 [Am booten 
[o | Reserved 


1 
1 


0x8B00_002C | GEN2 1 — 
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| Address | Signal T Bit Pos | R/W — | Default | Description — — — — | 


[9:8] Ser_sel0: Serial port 0 select 
"0" UART 
*1" IrDA 
"2" SPI 
IEEE 
E NM 
[14] uart mux sel1 
"0" MCU controls UART1 
“1” DSP controls. UART1 
[15] 1 uart mux .sel2 
"0" MCU controls UART2 
“1” DSR controls UART2 
[19:16] 0x0 Gpioceb3~0: 
bitO-enables gpio0~15 
bit! enables gpio16~31 
bit2 enables gpio32~47 
bit3 enables gpio48-58 
pg | | cv | | |. ———. 


0x8BOO 0030 | ARM BOOT A | [15:0] 0x0000 arm boot addr 
DDR 


0x8BOO 0034 | STC STATE 15:0] R only 


0x8B00 0038 | LDO CTL2 0] Law 
UO KY | 
a p> 
H3 <y | 
MSY T | 
Be | 
H6 — | ^ | 
Ul ll] | 
a RN 
maoo | | 
a — 
LH 
ma f | 
ms f 
UH E 
[5] f | 
[t — | | 
LH 
[8 — | | 
[t] f y 
[0] f 
ig So |y 
ea | | 
e3 | 
LE 
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fsm xtlen en. When set, XTLEN 
will be low in sleep mode. 


o y O 

R E 
po a 
o åy 

R 

E 

o E 
Kg. 4 

0 | ido sim bl rst 
[O — sip core bD 
L0 | S 
[O0 | H 
o åy 

[O0 yä O 

jo. 

o åy 

L0 | 
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| Address T Signal T Bit Pos [R/W__ | Default | Description — — — — | 


[25] auto_b_en. When set, another set 
of VDD level control 
(slp_core_b0/b1 at Ox8BOO 0038 
[15:12]) will be used in sleep 
mod 


e. 
ee | Jo X  jj[Slpeoeen «—— — — 
ea | Slp io en 
Slp mem en 
Sip sim en 
[ 
[ 


Fsm Idopllbp en 
0x8BOO 003C | ANATST CTL 0] 
5 


Reserved 
Ox8BOO 0040 | SYST ALM 


= I— |. —-PÀAAi-A —— P 

wo =|= N Se = 

m mr EM BAN 
ZSIS 


start_en2u 
start_en2u _rst 
start_en3u 
start en3u «rst 
Reserved 
Reserved 


[0] 


charge 
tandby 


CD 


Charger ctl, charger control 
0x0000 F | syst alm 


start eníu rst 
FFF 


start eníu 

0x8BOO 0044 | BUSCLK ALM | [2:0] Bus clk dvdr bit2~0 
arm vb daOon, enable VB DAC1 
digital path. This bit is active when 
arm vb acc is high. 
arm vb dalon, enable VB DACO 
digital path. This bit is active when 
arm vb acc is high. 
arm vb adcon, enable VB ADC 
digital path. This bit is active when 
arm vb acc is high. 
arm vb anaon, enable VB clock 
for analog. This bit is active when 
arm vb acc is high. 
access enable 
dma vbad sel 
"0" dmaO, 2, 4 connect to UART 
“1” dma0 connect to VBAD 
"2" dma2 connect to VBAD 
“3” dma4 connect to VBAD 
Reserved 
CIK mcu inv 
mcu mn en, MCU clock MN 
divisor register write enable 
Reserved 
mcu div m 
mcu div n 


[4] 
[5] 
[6] 
[7] 


| 
— 
O1 

= 


[16: 


7 


0x8BOO 0048 | Mcu misc en : 
1] 
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IK mcu out enable 
Ik dsp out enable 


I — | — | — | 
[=] 
SS 


O 
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Ox8B00_004C | Soft rst 


0x8BOO 0050 | Ext_mem_dly 


0x8B00_0054 | Ext_mem_dly_ 
cs3 


4.12 Chip Pin Control 


4.12.1 Pin Function Selection 


WC AB cerruusseexierrw:rss ——  — 5C6600D Device Specifications 


[Bit Pos | R/W — |Default |Description — — — — | 


[2] — | JO —  — [Spgck t3mhz enable 
| [0 |  — |Spgclk agc enable 


Spg clk_qbc enable 

Spg clk_vbc6.5 enable 

Spg clk_btx enable 

Spg clk_brx enable 

Spg clk_32K enable 

Spg clk_dsp. enable 

Spg clk_pcm enable 

Spg clk_mcu enable 

ARM clk_tic enable 

ARM clk_mon enable for bus 
monitor 

Reserved 

Reserved (Mcushpass) 
Keypad_soft_rst. Write 1 to this bit 
reset keypad block. 


External memory signal delay 
controls 

Ext addrO dly 

Ext addr8 dly 

Ext addri6 dly 

Ext dataO dly 

Ext data8 dly 

Ext csnO dly 

Ext csní dly 

Ext csn2 div 

Ext we dly 

Ext bhbl aly 

Reserved 

More memory signal delay controls 
Ext csn3 dly 

Ext csn4 dly 

Ext csn5 dly 

Ext csn6 dly 

Ext csn7 dly 

Resered 


The control bits for pad function selections are listed in the following table. A selection value of 0 selects 
the 1st pin function, a value of 1 selects the 2nd function, a value of 2 selects the 3rd function and a 
value of 3 selects the 4th function (if applicable). Some of the functions are for test and debug purposes 
only and therefore not described in this document. 


4.12.2 Pad Driving Strength 


The Driving strength of digital lO pads can be programmed through control registers from 2X to 10X. For 
a 6X driver, the maximum load is 20 pF for 50 MHz operations. There are two control bits and the setting 


are as follows. 
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Table 47: SC6600D I/O Driving strength control. 


Driving Strength 


[ 0 


4.12.3 Pad Weak Pull-Up 


The digital I/O pads provide a built-in weak pull-up (WPU) resister that can be activated or deactivated at 
the control of the MCU. When activated, the weak pull-up resistance is about 40 kQ. 


4.12.4 Chip Pin Control Registers 
Table 48: Chip pin control registers (base address: 0x8CO00 0000). 


| Address — — | Register | Signa! — | Bit Pos | Default | Description — | 


PWMA select: 
O~ XADV 
0x8C00 0000 Sel reg0 PA4/BOOT sel 1. PA4 
2. U2TXD 
3. ARM GPIO42 
PA16 select: 
0. PARD 
RFCTL13 sel . 
0x8C00 0008 Sel reg2 (PA16) [1:0] 
RFCTL9 sel 
0x8C00_000C Sel_reg3 (PD6) [13:12] 


1. DSP Timer 1 

2. RF control 13 

3. ARM GPIO?21 
PD6 select: 

0. PD6 

1. RFCTL 9 

2. UART U2DTRN 

3. ARM GPIO 6 


CSNG3 select: 
0. EMA CS 3 
1. PD 13 
2. 
3. ARM GPIO 11 


CSN3 sel 


(PD13) [11:10] 


PD8 select: 
0. PD8 
i ae [1:0] 1. RFCTL 10 
(PD8) 2. UART U2RTSN 
3. ARM GPIO 7 
PD9 select: 
0. PD9 
ibd [3:2] 1. RFCTL 11 
2. UART U2DSRN 
3. ARM GPIO 8 
PD10 select: 
0. PD10 
0x8C00-0010 | Selrega | PFCILIE sel | (gag 1. RFCTL 12 
(PD10) 2. UART U2CTSN 
3. ARM GPIO 9 
CSN2 select: 
SR 0. EMACS2 
PETS 1 . PD 12 
3. ARM GPIO 10 
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|Address — Register__| Signal T Bit Pos | Default | Description — | 


XTLEN select: 
0. XTLEN 
XTLEN sel [1:0] 1. DSP ZA bit 0 (O) 
2. DSP GPIO 9 
3. ARM GPIO 12 
SYSPD select: 
0. SYSPD 
SYSPD sel [3:2] 1. DSP ZA bit 1 (O) 
2. UART1 U1CSN 3 
3. ARM GPIO 13 


KEYIN4/A23 select: 
0. EMA 23 
KEYIN4/A23 sel : 1. DSP ZA bit 2 (O) 
2. KEYIN 4 
3. ARM GPIO 14 


PBINT select: 

0..PBINT 
PBINT_sel j 1.-DSP ZA bit 3 (O) 

2. DSP GPIO 11 

3. ARM GPIO 15 

0x8COO 0014 Sel reg5 GPIO26 select: 

0. MCU GPIO26 (I/O) 
GPIO26 sel 1. DSP ZA bit 4 (O) 

2. DCAM CCIR CLK (I) 

3. VB SSRST N (I) 


GPIO27 select: 
0. MCU GPIO27 (I/O) 
GPIO27 sel p 1. DSP ZA bit 5 (O) 
2. CCIR VS (I) 
3. VB SSCLK (O 
SCLO select: 
0. PWMb 
SCLEO ‘sel ] 1. DSP ZA bit 6 (O) 
2. UART2 U2RTSN 
3. 12C SCL 
GPIO29 select: 
0. PWMa 
GPIO29 sel : 1. DSP ZA bit 7 (O) 
2. UART2 U2CSN 3 
3. MCU GPIO29 (I/O) 
EMA22 select: 
0. EMA 22 
EMA22 sel i 1. DSP ZA bit 8 (O) 
2. UART2 U2DTRN 
3. MCU GPIO30 (I/O) 
RFCTL14 select: 
0. MCU GPIO22 (I/O) 
0x8C00_00018 Sel_reg6 RFCTL14 sel 2 1. Output from Zrdn (O) 
2. RF control bit 14 (O) 
3. VB data out SSDX (O) 
RFCTL15 select: 
0. MCU GPIO23 (I/O) 
RFCTL15 sel : 1. Output from Zwrn (O) 
2. RF control bit 15 (O) 
3. VB data in SSDR (I) 


V.1.0.5 Spreadtrum Confidential and Proprietary 93 of 105 


This document contains information on a product under development. 
Soreadtrum reserves the riaht to chanae or discontinue this product without notice. 


SPREADTRUM 


COMMUNICATIONS INC. 


SC6600D Device Specifications 


|Address — — | Register | Signa! — — — |BitPos | Default | Description — | 


KEYOUT4 select: 
0. KEYOUT 4 


KEYOUT4 sel [13:12] i: 


2. 
0x8C00_001C 


0x8C00_0020 


0x8C00_00038 


Sel_reg7 


KEYIN2_sel 


Sel_reg8 


0. 
1 
2. 
3. 


KEYINS3 sel 


UORXD sel 


0. 
1. 
2. 
3. 


0. 


UOTXD_sel a 
U1RXD sel [5:4] m 


— 


Sel_reg14 


o Jon =o jon 
— 
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H M 


0. 
LE 
2. 
3. 


0. 
i; 
2. 
3. 


0. 
ip 
2. 
3. 


[1:0] 
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KEYIN2 select: 
0. 
[3:2] 1. 
2. 
3 


KEYINS select: 


DSP ZD6 
PCMCIA D2 


3. ARM GPIO35 


KEYOUTS select: 
0. KEYOUT 5 
KEYOUTS sel [15:14] 1. 
2. 
3. ARM GPIO36 


DSP ZD 7 
PCMCIA D3 


KEYIN 2 
DSP ZD 9 
PCMCIA: DG 


KEYIN 3 
DSP ZD 10 
PCMCIA D7 
ARM GPIO37 


UARTO RXD select: 


UARTO RXD input (I) 


MCU GPIO25 (I/O) 
VB DAI SSCTL1 (I) 


UARTO TXD select: 


UARTO txd output 
(I/O) 


MCU GPIO24 (I/O) 
VB DAI SSCTLO (I) 
RXD select: 
UART1 RXD input (I) 
ARM EMA22 
PCMCIA WE_B 
MCU GPIO43 (I/O) 
TXD select: 
UART1 txd output 
(I/O) 

ARM CSN2 
PCMCIA REG B 
MCU GPIOAA (I/O) 


U2RXD select: 


I2C SCL 

DSP GPIO 10 
UART2 RXD input (I) 
MCU GPIO32 (I/O 


SDA select: 


ARM EMA24 
I2C SDA 

DCAM CCIR_HS 
MCU GPIO31 (I/O) 


RFCTLO select: 


ARM CSN5 
TEST RXID 
RFCTLO 
DSP GPIO 3 
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| Address Register__| Signal T Bit Pos | Default | Description — | 


RFCTL1 select: 
0. ARM CSN6 
RFCTL1 sel [3:2] 1. TEST RXQD 
2. RFCTL1 
3. DSP GPIO 4 
RFCTL2 select: 
0. RFCTL2 
RFCTL2 sel [5:4] 1. TEST VADOUT 
2. 
3. DSP GPIO 5 
RFCTLS select: 
0. ARM CSN7 
RFCTL3 sel [7:6] 1. TEST VDACDO 
2. RFCTLS3 
3. ARM GPIO 0 
RFCTL4 select: 
0. “RFCTL4 
RFCTL4 sel 1 TEST VDACD1 
2) 
3. ARM GPIO 1 
RFCTL5 select: 
0. RFCTL5 
RFCTL5 sel [11:10] 1. TEST VBCLK13 
2. 
3. ARM GPIO 2 
RFCTL6 select: 
0. RFCTL6 
RFCTL6 sel [13:12] 1. TEST VBCLKADC 
2. VB DAI SSDX (O) 
3. ARM GPIO 3 
RFCTL7 select: 
0. RFCTL7 
RFCTL7 sel [15:14] 1. CKE 
2. VB DAI SSDR (I) 
3. ARM GPIO 4 


RFCTL8 select: 
0. DSP GPIO 8 
0x8C00 0040 Sel reg16 RFCTLS8 sel [1:0] i 1. RFCTL8 
2. UARTO UOCSN 3 
3. ARM GPIO 5 
RFSCK select: 
0. RFSCK 
RFSCK sel [3:2] 1. STOP 
2. 
3. DSP GPIO 1 
RFSDA select: 
0. RFSDA 
RFSDA sel 1. ABORT N 
2. 
3. DSP GPIO 0 
RFSEN select: 
0. RFSEN 
RFSEN. sel [7:6] 1. CONT N 
2. 
3. DSP GPIO 2 
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|Address — — | Register | Signa! — — —— |BitPos | Default | Description — | 


0x8CO00 0044 Sel reg17 


0x8C00 0048 Sel reg18 


V.1.0.5 


KEYOUTO sel 


KEYOUT!1. sel 
KEYOUTA2 sel 
KEYOUTS sel 
MTRST N sel € 


[13:12] 


MTCK sel 
MTDI sel 
MTDO-"sel 


MTMS sel 


KEYINO sel 


KEYIN1 sel 


SIMCLK sel 
SIMDA. sel 


Spreadtrum Confidential and Proprietary 


KEYOUTO select: 

0. KEYOUTO 

1. 

2. PCMCIA CE1 B 

3. 
KEYOUT!1 select: 

0. KEYOUT1 

1. 

2. POMCIA IORD B 

3. 
KEYOUT2 select: 

0. KEYOUT2 

1: 

2. PCMCIA RST 

3. ARM GPIO 33 
KEYOUTS' select: 

0. "-KEYOUTS3 

1. 

2) PCMCIA D1 

3. ARM GPIO 34 
MTCK select: 

0. MTCK 

1. UARTO UODSRN 

2. DTCK 

3. ARM GPIO 18 
MTDI select: 

0. MTDI 

1. UARTO UORTSN 

2. DTDI 

3. ARM GPIO 17 
MTDO select: 

0. MTDO 

1. UARTO UODTRN 

2. DTCK 

3. ARM GPIO 16 
MTMS select: 

0. MTMS 

1. UARTO UOCTSN 

2. DTMS 

3. ARM GPIO 19 
MTRST N select: 

0. MTRST N 

1. PWMb 

2. DTINT 

3. ARM GPIO 20 
KEYINO select: 

0. KEYIN 0 

1. DSPZD8 

2. PCMCIA D4 

3. 
KEYIN1 select: 

0. KEYIN1 

1. 

2. PCMCIA D5 
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|Address — Register__| Signal T Bit Pos | Default | Description — | 


EMCS[4] select: 
0. EMCS[4] out 
CSNA sel [5:4] 1 
2 
3. ARM GPIO 46 


SIMPE sel [7:6] | 0 [SIMPE 


CLKMCU select: 

0. CLKMCU 

CLKMCU sel [13:12] 1. CLKDSP 
2. CLKPLL 

3. CLKS32K 


RXIN select: 
0. ANALOG RXIN 
1. RFCTL1Í4 
weiss | a Poa 
RXIP select: 
0. ANALOG RXIP 
RXIP_sel [7:6] 1. RFCTL15 
2. UART1 U1CTSN 
3. DSP GPIO37 o 
RXQN select: 
0x8CO00 004C Sel reg19 0. ANALOG RXQN 
RXQN sel [9:8] 1. RFCTL13 
2. UART1 U1RTSN 
3. DSP GPIO35 0 
RXQP select: 
0. ANALOG RXQP 
RXQP.. sel [11:10] 1. RFCTL8 
2. UART1 U1DTRN 
3. DSP GPIO34 0 
ARMCLK select: 
0. CLKMCU 
ARMCLK sel [13:12] 1. CLKDSP 
2. CLKS32K 
3. ARM GPIO45 


0x8COO0 0064 PA4/BOOT_drv ea Driving strength 0-3 


id [1:0] Driving strength 0-3 
0x8COO0 006C | drv_reg2 EMBH drv | [9:8] | Driving strength 0-3 
- - EMBL drv [11:10] - 
EMCS NO drv | [13:12] - 
EMCS N1 drv [15:14] - 
RFCTL9_drv l 
0x8CO0. 0070 (PD6) [13:12] 


Driving strength 0~3 
RFCTL10_drv i 
0x8C00_0074 | drv_reg4 (PD8) [1:0] 
RFCTL11_drv l 
(PD9) [3:2] 


Driving strength 0-3 
Driving strength 0-3 
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| Bit Pos | Default | Description — | 


[Signal 
S [5:4] EN Driving strength 0-3 
Ws d | es) | 2 | Driving strength 0~3 
Cona Ary [11:10] Driving strength 0~3 


(PD13) 


XTLEN drv [1:0] | 0 | Driving strength 0-3 
SYSPD_drv [3:2] | 0 [| Driving strength 0-3 
0x8COO0 0078 drv reg5 


FKEVINA/AZ3 du | [54] | 0  [Drvingstengho-8 | 
[—GPIO26 dw | [9:8] | 0  [Drvigstengho-3 | 
L—GPIO27-dw | [hi6] | 0 | Drivingstrengho-3 — - 
[ GPIO28 dw | [98] | 0  [Drvingstengho-8 | 
L—GPiO29 dw | [ii| | 0 | Driving strength 0-3 — -  ] 
dr regé | RFCTLIA dm | [54] | 0  [Drivingstrengho-8 | 
L-RFCTLIS dm 7 | 0  [Drvigstengho-3 —  ] 


: Driving strength 0-3 
0x8c00.0080 | dm.regz | KEYOUT4 dr | [13:2] | — O — | Driving streng 
KEYOUT5 dry | [15:144] | 0 | Briving strength 0-3 


| oxec00_o084 | aw roge [| KEWNE ow | al | of Orvingstenath 0-3 
| _KEYING_dw | [54] | 0.) | Driving strength 0-3 — 
| EMA dv | [78] | 
ME 
0x8C00_008C | drv_reg10 T EMA12 dry | [9:8] | 2 | Driving strength 0-83. | 

| EMAi9 dv | [78] | 
0x8000.0090 | dregii F EMA20 dv | [9:8] | 2 | Drivingstrength 0-3 — | 


: 
i : 
2 j - 
i : 
i : 
| : 
"—Ó 
L—3— ons : 
i : 
i S 
| : 
: 


[— EMD4 dw | B3] | 


EMD7 drv [15:14] 
0x8C00_0098 | drv_regi3 EMD8 drv [1:0] 
EMD9_drv [3:2] 
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Address | Register | Signal | Bit Pos | Default | Description — 
[—EMDiz-dm | [98| | 2 | Driving strength 0-3 


UORXD drv [1:0] | 0 | Driving strength 0-3 
UOTXD drv [32] | 0 | Driving strength 0-3 
0x8C00 009C drv_reg14 


L—UiRXD-dw | [4| | 0  [Drvingstengho-3 | 
[ UITXD dw | e] | 0  [Drvingstengho-8 | 
[— UeRXD dw | paia | 0  [Drvingstengho-3 —  ] 


RFCTLO div 
RFCTL1 drv Driving strength 0-3 
RFCTL2 drv | 0 | Driving strength 0-3 
RFCTLS3 dN EE EE Driving strength 0-3 
UASUDUCRORU. a RECTL4_drv | 0 | Driving strength 0-3 
RFCTL5 drv | 0 | Driving strength 0-3 
RFCTL6 drv | 0 [Driving strength 0-3 
RFCTL7 drv | 0  [Briving strength 0-3 
EN AN 
Rela 
~o | 


a 5 
RFCTL8_drv Driving strength 0~3 
RFSCK_drv Driving strength 0-3 
RFSDA_drv Driving strength 0~3 
RFSEN_drv Driving strength 0~3 
OXBCDO-DOA4.| dn reg!  REYOUTO d Driving strength 0~3 
KEYOUT1 drv | [11:10] | 0 | Driving strength 0-3 
KEYOUT2 drv | [13:12] | O0 | Driving strength 0-3 
KEYOUT3 drv.|-[15:14] | 0 | Driving strength 0-3 
8 


MTRST N dy | [98 | 0 | Driving strength 0-3 


KEYINO drv | [11:10] 


MTCK dry | [1:0] | O0 | Driving strength 0-3 

MTDI.drv ^ | [32] | O0 | Driving strength 0-3 

MTDO. dry [5:4] | 0 | Driving strength 0-3 

Ox8C00_00A8 | drv regi7 MTMS drv [:6] | 0 | Driving strength 0-3 
Driving strength 0-3 


KEYIN1 drv | [13:12] 


SIMCLK drv [1:0] 

SIMDA drv [3:2] 

0x8C00 00AC | arv reg) CSNA drv [5:4] 
SIMPE_drv [7:6] 

CLKMCU drv | [13:12] 

0x8COO0 00BO | drv_regi9 | ARMCLK drv [5:4] 
0x8C00_00C8 | Wpu rego | PA4/BOOT wpu | [4] 
[7] 


0x8C00 00CC Wpu regt 
al 
[5] 
[10] 
[11] 
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Driving strength 0-3 


^1" weak pull up 
“1” weak pull up 


^1" weak pull up 
^" weak pull up 


“1” weak pull up 
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COMMUNICATIONS ING SC6600D Device Specifications 


| Address — T Register__| Signal T Bit Pos | Default | Description — | 
SL EMBH wpu [2] | o | 1” weak pull up 


EMBL_wpu [13 | 0 | “1” weak pull up 
EMCS_NO_wpu [14] | 0 | “1” weak pull up 
EMCS N1 wpu [5] | 0 | “1” weak pull up 


S Eu ^1" weak pull up 


0x8C00_00D0 Wpu_reg2 (PD9) 
RFCTL12 wpu 53 
(PD16] E [10] EXC 1" weak pull up 
CSN2 wpu — 
(PD12) [12] Za 1” weak pull.up 
CSN3_wpu ee 
(PD13) [13] EN 1" weak pull up 


XTLEN wpu | [0 | 0 | “1” weak pull up 
SYSPD_wpu | [1] | 0 | “1” weak pull up 


KEYIN4/A23_wp [2] ^1" weak pull up 


U 
L—PBENT pi | C | | weak pull down 
aO wpu | M] | 9 | weak pull up] 
0x8000_00D4 | Wpu reg3 apear uu | S 7-70 — [7 weak pullup — — — 3] 
L— Solo wpu | Z «| 0 —["t"weakpullup — — — ] 
GPO wou | C | 0o — weak pulrup — — — 
EMA wu |N) | 0 — | weak pull up 
RECTA wpu | i0] | —0 |i weakpulup 
RFO wp |" [i] 8 — | weak pull up 


“1” weak pull up 
KEYOUTA4-wpu 


0x8C00_00D8 | Wpu_reg4 | kEyGUTS wpu | [7 | 0  |"weakpulup — | 
cuu] E L 
[.KEYIN3 wpu | [t0] | 1  |""weakpulup ^ | 
| [QU | 0 ["'weakpulup | 
| EMAitwou | [i] | o [|""weakpulup | 
| EMA2wpu | [2 [| o |"'wekpulup ^ | 
| EMA3 wpu | [3 [| O0 .|"'wekpulup | 
| EMA wp | [i4 [| 0 [|'weakpulup ^ | 
| MAS wou | [5 [| o .|"'weakpulup ^ | 
| |d | 0 [i weak pullus | 
| EMA7wpu | (7 | o [wepulup | 
0x8C0009DC | Wpu_reg5 —EMAa8 wpu | je] | 0  |*i'weakpulup = | 
| EMA9wpu | [9] | O0 | 1" weakpulup | 
| EMA10 wpu | Ho | o | weakpulu | 
EMA wpu | [m] | o |T weakpullup | 
| EMAI2 wpu | [2] | o0 |" weakpullup | 
| EMAI3 wpu | [i3] | 0 | weakpulup | 
| EMAi4 wpu | [M] | 0  |""weakpulup | 
| EMAiS wpu | [15] | 0  |"weakpulup | 
0x8C00_00E0 | Wpu regé | EMDO wpd | [0 | 0 |T weak pulldown ^ | 
| EMDi wpd | [i] | 0  |"'"weakpuldown | 
| EMD2wpd | [2 | 0 | 1" weak pulldown  — | 
| EMD3 wed | [3 | 0  ""weakpuldown ^ | 
| EMD4wpd | [l4 [| 0 | 1" weak pulldown ^ | 


V.1.0.5 Spreadtrum Confidential and Proprietary 100 of 105 


This document contains information on a product under development. 
Soreadtrum reserves the riaht to chanae or discontinue this product without notice. 


(Gy SPREADTRUM 


COMMUNICATIONS ING SC6600D Device Specifications 


Address — [Register [Signal [Bit Pos [Default | Desorption U — — 
E a ce TEE 
—tubEwpi | 18 | o | weak put down — — | 
oa — m] [0 [> weak pulldown — — —| 
EMD wod | C | —9 — [7 weak pul down — — — 
mea | JL | o — [> weak pulldoun — — —] 
tubi wi T0 | —0 — [> weak pulldown — — —| 
EMD wou | M | —9 — [77 weak pull down — — —] 
L—EMDiz-wpu | i] | 9 |A weak pal domn — — —| 
EMDT wed E | 0 [> weak pulldown — — —| 
L—EMDi4-wed | 4| | —9 — [+P weak puldor — — — 
L—EMDis-wpi | [is | 0 — [> weak pulldown — — —| 
L—UoRXD-wpu | I| | I pullup — —— —| 
UXD weu | i | 0 — [7r weak pulli — —] 
L—UiRXD-wpr | qp | 9 —["rweakpulup. — | 
L—Urmxb-wer | B | o — [> weak pulkup — ——— | 
URD wu | ie | 1 | weak pullup — — —] 
spa we E E] | 9 — ["rwekiulup — — — 
ACTO wr | 7 | o [weak pullup —  —— | 

0x8000_0064 | Wpu_reg7 RFOTCI wpu | C | 0 — | weak pullup — — — 
RECTE wou | po | weak pullup —  — | 
RECS wou | t] | oNN araa pullup 
LREGTECwpu | 2] | <00 |T weak pultup — — — | 
LREGTUs-wpu | ii| [^70 — ^r weak pullup —  — | 
REOT weu | | T[ 0 | weak pullup —  —— | 
L RECTE wpu | Ha | —9 weak pullup — — — 
REGTEE wou | -] | 0 | weak pullup — | 
L— RrSciow | SI] | 0 — weak pullup — ——— | 
L—RESDA-wa GIy [B] | 0 — [^r weak pullup — — — 
—BFSEN G JB] | 0 [^r weak pullup — — — | 
-WEYOUT wb | JH]  —0 — [> weak sullup — — — | 
R wou | JB | —9 | weak pultup — — — 
-KEYGUTZwpw| 18 | 9 —["rweakpulup —  ——— | 

0x8C00_00E8 | Wpu regs [KEYOUTS wou | | ^ —0 |f Weak pull up] 
a MTCK wpu | e | —9 — [7r weak pultup — — — 
>= MTL wou — 19 | 9 [> weak pultup — -— | 
WTO. wer | T] | 9 —["rweakbulup —  —— | 
MMS wou | M | —9 weak pultup — — — 
FWTRST N wpr| je] [0 [> weak pullup —  — | 
-SiMGLKC wpu | 9 | 9 [> weakpulup —  — | 
L— SIMDA wpu | lt | 0 [> weak pullup —  —— | 
R wu | B | —9 — ["rweak pulp — — — 
0x8000_00EC | Weu reg9 [-SIMRST wpu | i| | 0 —["rweakpulup —  — | 
GLKMGU_wou | 14 [0 [> weak pullup —  — | 


ARMCLK wpu | [9] | 0 | “1” weak pull up 
EMD5_wpd [15] “1” weak pull down 


| oT 
PD input for 
0x8C00_00F8 | Ctl_regd PZ sel [2:0] es 
100: Z Bus Data from 208 pin 
0 | 
| oT 


Ooo SBi 
Pin180 sel Pin180 sel 
Pin208 sel 


Pin208 sel 
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COMMUNICATIONS ING SC6600D Device Specifications 


|Address — Register__| Signal T Bit Pos | Default | Description — | 


"0" KEYIN4/A23 function 3 
Keyin4 pin sel works as KEYINA input 
^1" use KEYIN4 as key input 


| ] [f57 | X | Reserved 


4.13 Chip ID Register 
Table 49: Chip ID icu (base address: OxFFFF a 


| Default — — | Description — | 


OxFFFF FFFC Signa ID [31:0] 0x6600 D002 | Read this address will return the 
chip ID. 


4.14 JTAG Interface 


The JTAG interface can be used either by the MCU or by the DSP. The power-on default setting is for 
the MCU. The MCU can then write a control register to switch the JTAG interface-to the DSP side. 


The JTAG interface consists of the following pins. 
e MTDO, test data output. 
MTDI, test data input. 
MTCK, test clock. 
MTMS, test mode. 
MTRST_N, test reset, active low. When used on the DSP side, it functions as DTINT, or test 
interrupt. 


When not used for JTAG, these pins can be used for UART 0 hardware flow control or as GPIO pins. 


4.15 Charger Control 


SC6600D provides an integrated Li-ion battery charger control module. With an external PMOS transistor 
and a current sensing resistor, SC6600D. can control the charging of Li-ion batteries. 


ANA. CTL[2:0] 
ANA. CTL[7:4] 
CHG CTL[3:0] 


— Charger 


STANDBY 


CHINT 


Figure 18: SC6600D charger connection. 


4.15.1 Monitor of Charging Current and Battery Voltage 
SC6600D can monitor both the charging current and the battery voltage with the auxiliary ADC. 
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4.15.2 Charging Current 


The default charging current is set at 500 mA (with no resistor connected to the PROG pin). If a larger 
current level is needed, an external resistor should be placed at the VPROG pin to ground, and the 
resistance value should be calculated as follows. 


SC6600D Device Specifications 


Ichg = 1.5*468/(Rint//Rext), Rint=1.5kohm 


Where the current desired is in mA and R is the resistance in kO. 


4.15.3 Recharge Control 
If the charger power supply is connected, the SW can control for recharge after the initial charge is 
finished. The charger control circuit sends out a signal STANDBY, when the initial charge is done. The 
charger control circuit accepts a control signal, RECHG, with an initial value of 0. The SW can generate 
an active -high pulse at RECHG when the following conditions are met. 

s  CHINT = 1, indicating the charger power supply is connected and its voltage is >4.8 V. 

e STANDBY = 1, indicating the initial charge is done. 

e VBAT is less than some predetermined value for recharge. 


4.15.4 Charger Control Registers 


The following table shows the control registers related to the charger, including the GPIO mapping. The 
GPIO settings are listed in Section 4.8.8.1. 


Table 50: Charger control registers (base address: 0x8A00_ 0180). 


| Address T Signal T Bit — | R/W | Default | Description Cid 
measuring Vprog. 

H aaa IH VN 
measuring Vbat. 

rer Aaa HIM RR Atl ee |ADCresut o O 

| 0x8B00_002C | GPIOEN [N9] -R/W . [O0 Enable for GPIO 48-58. — | 


0x8A00 0180 | GPIO 50 2 -4(Rony | | [| Charger interrupt, CHINT 
0x8A00 0180 | GPIO 54 ~ 51 |[6:3] | Rony — | | Reserved. — —  — | 


0x8A00 0180 | GPIO 56 ~ 55 A S W only Charger termination voltage 
2'b00 is the lowest, and 


2'b11 is the highest. 


per] 0180 cau 57 EAE LEE BN shut down. Writing 1 to 
GNE bit will stop the charger. 

— 0184 L [10: Ed Set the mask bits to 4'b1111 to 
enable the corresponding control 
registers for GPIOSS ~ GPIOSS. 


LSI [RW |o | Charge GPIO interrupt enable bit. | 
a cll Lec Lal La Ee 
use GPIO55 ~ GPIO58 as output. 
for constant-voltage loop. 
| LE un: two bits increase the switch- 


I voltage. 2'b11 sets the 
highest voltage. 


UN Set the lowest switchover point 
between constant-current and 
constant-voltage modes. These 
two bits decrease the switch-point 
voltage. 2'b11 sets the lowest 
voltage. 

0x8BOO 003C | RECHG [14] Recharge control bit. Set this bit to 
“1” to restart the charger. 
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Address | Signal T Bit — | R/W |BDefault | Description — — — | 


Aadress SC 003C | STANDBY [15] R only This bit indicates the charger 
status. If it is “1”, the charge is 
done. 


SC6600D Device Specifications 


0x8700 0018 | Charger int [2] R only This bit directly reflects the 
charger int input value. Charger 
interrupt comes from analog circuit. 
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5 Package Outline 
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mm 
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STS 


Ball Pitch : Substrate Thickness : 
0.80 0.36 


Ball Diameter : Mold Thickness : 


0.30 0.70 
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